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PREFACE. 



In this small volume an attempt is made to deal, more or less 
fully, with the science and art of incubation. Although there 
are already many pamphlets published by incubator-makers, 
each detailing the working and showing the advantages of the 
pai'ticular machine in which they are interested, no effort is 
made in any of these to explain the reasons for the various 
essential features of a good incubator, or the principles by 
which they are guided in its construction. The following 
chapters contain just such information as I should have been 
glad to have placed in my own hands when I first became 
theoretically and practically interested in the subject of 
incubation. 

It is hoped that my readers will not only find sufficient 
information in this book to guide them in the selection of an 
incubator, but also, by gaining a more competent knowledge 
of the sciences involved, be able to secure better results from 
the incubators already in use. 

Many new drawings have been introduced, illustrating the 
development of the embryo, appearances of fertile and 
addled eggs, &c. 

It will of course be understood that in the chapters de- 
scribing various incubators and brooders, I am not professing to 
notice every kind that is sold, but only such of them as seem 
to me to be the most noteworthy. Several makes which were 
very prominently before the public at the time of writing the 
previous edition of this book are not now being manufactured. 

J. H. S. 
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CHAPTER I. 



NATURAL INCUBATION. 

MATING. 

PouLTRT-KEEPEES would often save themselves the disappoint- 
ment of poor hatches, if greater care and discrimination were 
used in the mating of their birds with a view to ensuring 
fertility in the eggs and vigour in the chicks. Of course, in 
mating birds for exhibition purposes, the greatest skill, care, 
and judgment are demanded; but even in mating ordinary 
stock for laying or table purposes, considerable care is necessary 
if a high percentage of vigorous chicks is to be attained. It 
is folly to expect fertile eggs or strong chicks from the ill- 
kept and ill-conditioned specimens that are sometimes used 
for breeding purposes. 
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Space does not permit of my entering fully into the subject 
of mating. SuflBce it to say, that the fowls, but specially the 
cock, should be strong and vigorous. Perhaps the best results 
are got from two-year-old hens and a cockerel. It is not wise, 
where there is a choice, to use pullets. As so much depends 
upon the cock, which should be of a pure breed, whatever 
cross the hens may be, he should be carefully watched, 
especially on coming out in the morning and after the 
evening meal, to see if he is active, as the hatches of a whole 
season may be spoilt by failure in this quarter. 

THE SITTING HEN. 

When a hen manifests a desire to sit, it is advisable when 
possible to allow her to do so, as a market can generally be 
found for the chickens if they are not required at home, and 
repeated checking of the desire to incubate cannot fail to be 
injurious. All hens have, at some time, possessed this natviral 
desire, but a long course of selection by breeders has eradi- 
cated it in some varieties, which now rarely or never evince 
these maternal propensities. To preserve such breeds, their 
incubation must be undertaken by other fowls. Amongst the 
chief non-sitters are Minoroas, Leghorns, Andalusians, Ham- 
burghs, Houdans, and Polands, although, occasionally, in old 
hens of these breeds, this natural instinct may assert itself. 
The chief broody kinds are all varieties of the Dorking, Game, 
Plymouth Rock, Wyandotte, Brahma, Langshan, and Orpington, 

Characteristics of Sitters. — When choice can be had, a 
broody hen is best with short legs, for these are not so Uable 
to cramp with the sedentary occupation. Large wings and 
plenty of feathers are also advantageous in the better covering 
of the eggs, and the keeping of them at a more uniform 
degree of heat. 
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" Checkingf Broodies." — If it is not convenient to set a 
broody hen her natural desires may be checked. There are 
several foolish and cruel methods of doing this which are 
sometimes adopted, such as confining her in a closed, dark 
coop without food or water. This may have the effect of 
stopping her broodiness, but it also has the effect of so lower- 
ing and weakening her physical condition, that it may be many 
days before her strength returns and she begins to lay again. 
A much better plan is one recommended by W. Cook in his 
" Poultry Breeder and Feeder," and which is here given. Get 
a box of suitable size and about 20in. deep — if roomy enough 
to hold several hens all the better. Place vertical bars about 
2in. apart in front, and for the bottom nail stouter bars 3in. 
apart. Best this coop on, say four bricks, to raise it a few 
inches from the ground. A hen in a coop of this construction, 
as will be seen, cannot sit, but is compelled to perch. To keep 
the bird in condition during its imprisonment, place the water 
and feed all the hens of the yard in front of the coop, taking 
care that the broody hen gets as much as she desires. In this 
way she is soon cured, and being in good condition, commences 
to lay without loss of time. 

SITTIira-BOXES. 

It has been noticed that a hen laying away and setting her- 
self almost invariably brings off a large brood of strong chicks. 
We conclude, therefore, that the nearer one can copy these 
natural conditions, the better results will be obtained. The 
ordinary henhouse is not a good place to set a hen, owing to 
the disturbance and annoyance to which the sitter is subject 
from the other occupants. It is, moreover, often too dry. 

Xalang the Nest, — One good plan is to set each hen in a 
separate bottomless coop on the ground outside, unless very 

b2 



4 Incubators and their Management. 

early in the season when the weather is extremely cold. Cover 
the ground inside the coop with a good supply of fine soil, 
carefully removing any small stones. Shape the nest into the 
form of a. saucer, but not too deep, in which case the eggs are 
liable to get cracked by concussion when being turned by the 
hen, an operation which she instinctively performs daily. Take 
care also the four corners of the coop are filled up to obviate 
the danger of an egg rolling into one of them. Next place a 
good covering of hay or bruised straw, cut into short lengths, 
the latter preferably, as it is less liable to harbour vermin, 
though hay has the advantage of being warmer for use early 
in the season. When the nest is complete, scatter a quantity 
of powdered brimstone over it, and it is ready for the hen. 
Some people recommend a cut turf instead of soil, but the 
former is apt to get dry and hard during the three weeks' 
incubation. 

Wired Runs. — In front of the coop, it is a good plan to 
have a small wired run, in which are placed food and water, 
and, if possible, a box of dry ashes for a dust-bath. The hen 
can then be left almost entirely to herself during the whole 
incubation period, as she can come ofi' and go on as she wishes. 
As she cannot get away, there is no fear of her returning to 
the wrong nest, while, being always within sight of her eggs, 
there is little danger of her remaining oflF too long. If an 
ordinary coop with bars be used, the barred front should be 
covered, except a hole large enough to enable the hen to enter, 
as she will sit better in semi-darkness. 

A Home-Made Sitting-Coop, — When economy rather than 
architectural beauty has to be studied, a sitting-coop can easily 
be made from a fair-sized box. Place it upside down, that is, 
with the open top to the ground ; take off carefully what is now 
the top, to form a hd which can be hinged to open upwards 
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by two pieces of stout leather. A hole, about Sin. deep by 8in. 
wide, for an entrance in front, with a few ventilating holes 
round the sides near the top, complete it. If there is, however, 
any danger of rats, &c., burrowing under the coop to the eggs, 
it may be necessary to nail on the bottom some Jin. wire 
netting, and to provide a door for the entrance. Also, if the 
lid is not waterproof, it should be made so by a covering of 
some impervious material, as felt or even tarred brown paper. 
The run, which need not be more than 3ft. or 4ft. by 2ft., and 
15in. high in the middle, can also be made easily and cheaply 
by any handy man. 



CHAPTEE II. 



TREATMENT OF SITTING HENS. 

HowBVBB many hens are set at one time, no better method 
can be adopted, or one more closely approximating the natural 
conditions, and at the same time having the fowls under 
control, than that of providing each sitter with a separate coop 
and run. If, however, the cost or trouble of making these runs 
be considered too much, one run might suffice, giving the hens 
their daily exercise in turn by moving the run from coop to 
coop. After fastening up one hen, remove the run to the next, 
gently lift the hen off, and, as she cannot get away, she may 
be trusted to return to her work. In this way every hen 
would get her turn during the day, and no time need be lost 
in seeing them safely back to their nests. 

Another plan, and one sometimes adopted by gamekeepers in 
hatching pheasants, is worthy of being mentioned. It consists 
of tethering, by means of pieces of string, each hen to separate 
sticks driven into the ground at convenient distances apart. 
To each stick is fastened a piece of string about a yai-d long, 
with a loose noose at the end. Every morning the hens are 
taken off, the loose noose is slipped over one of their legs, and 
food and water are placed within reach. After the first day 
or so the hens submit quietly to this performance. All this 
means trouble, but not so much as at first sight appears, as 
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the daily airing to all the sitters is given at one time, and 
there is no anxiety as to whether the birds will get back duly 
to their proper places. 

A fourth plan is to have one run only in front of all the 
sitting coops. In turn, during the day, liberate one hen at a 
time. Leave her to return at her own leisure. At the next visit 
close the door of the open coop and release the next sitter. 

Dusting the Hen. — While sitting, the hen and sitting-box 
should be dusted once or twice with insect-powder or powdered 
brimstone, as hens are sure to be restless and sit badly if 
troubled with vermin, or sometimes wiU forsake their eggs 
altogether. 

Airing the Egga. — A sitting hen should be allowed off ten 
to twenty minutes once a day; or, if she is at liberty to 
come off into a close run, she may be left much to her natural 
instincts, as the less she is interfered with, probably the better 
will be the result. Some hens sit too closely, and will not 
leave the nest for two or three days at a time. These birds 
need to be protected against themselves, and should be gently 
taken off at least every other day. It is a bad practice to 
place food and water within reach of the hen while on the nest, 
unless she shows a disposition to come off oftener than 
needful. When this is done, some ardent sitters will hardly 
come off at all, and, as I shall show in another place, the eggs 
as well as the hen need regular airing. 

Broken Eggs, — The eggs should be examined when the 
sitters are off, and should any have been broken, the others 
will be smeared, and the nest soiled. These eggs should be 
washed with a cloth and warm water, and thoroughly dried 
before being replaced. The nest should also be made clean 
again. If the eggs are replaced while wet, the water, in the 
act of evaporating, absorbs heat from the egg, thereby 
chilling it. 
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Food. — When a hen becomes broody, it is usually in a good 
condition and fat, thus having a reserve of animal heat with 
which to bear the strain of three weeks' incubation. The best 
food is Indian corn, with a supply of water, green food and 
grit. Hard corn has many advantages over soft food : it is 
more convenient, more gradual in its digestion, and, conse- 
quently, sustains the body for a longer period. This pre- 
supposes a supply of sharp grit with the corn. The food 
should be varied, as a change of diet from time to time is 
as acceptable to poultry as to human beings. The aim during 
incubation is to keep up the heat of the hen's body, and 
Indian corn is about the best as a staple food for this purpose. 

Period of Incubation. — Twenty-one days is the usual incu- 
bation period of hens' eggs under natural conditions ; but the 
actual period of incubation varies considerably. The develop- 
ment of the embryo chick can be hastened or retarded within 
certain limits, just in the same way as the germination of a 
seed. 

In incubators, chicks are often hatched out in nineteen 
days. On the contrary, I have had hens which had allowed 
the eggs to get cold several times through indifferent sitting, 
hatch chicks on the twenty-third day. Such chicks, however, 
are rarely of much use. Occasionally eggs have been known 
to hatch as early as the seventeenth day; but the reason is 
probably that, in such cases, the perfect egg had been held, 
from fright or other cause, in the oviduct of the hen for 
several days after it ought, under ordinary circumstances, to 
have been laid. As there is nothing as far as is known to 
prevent the germ from commencing to develop by the warmth 
and air of the oviduct, an egg laid under such conditions would 
certainly have the advantage of so many days' start. With 
ordinary eggs, however, if in an incubator the chicks hatch in 
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less than twenty-one days, it may be inferred that the heat 
has been more or less too high, and vice versa. 

Germination may commence and proceed slowly for a time 
at even so low a temperature as about 80deg., and development 
may be retarded by frequent cooling or too low a temperature, 
through careless sitting, as to cause the eggs to hatch on the 
twenty-third or even the twenty-fourth day, but it is obvious 
that if the vitality of the germ is once arrested, its life finally 
ceases. 

Hatchmg-Time. — A day or two before the hatch is due, take 
off the hen, and thoroughly dust her and the nest-box with 
insect-powder or powdered brimstone. This should kiU the 
vermin, and thereby evade the misfortune of the chicks starting 
life handicapped with a swarm of parasites. After dusting, the 
hen should be left undisturbed for the last day or two. It is 
a mistake to carry the chicks away as they are hatched; 
because, if the hen is comfortably situated, she is fully 
competent to complete her own business, and probably more 
chicks are lost than saved by this over-zealous interference. 

Hens do not sit so well when surrounded by the chicks of 
other broods. Their chirping, especially as the period of 
hatching approaches, seems to unsettle her, and make her 
restless for chicks of her own. When the chicks are hatched 
they are therefore better removed at once to be reared else- 
where. To remove a broody hen from its nest, place the 
hand gently under the breast, not under the wings, as is often 
done, and in raising her be careful to see that no eggs are 
enclosed amongst the feathers. 



CHAPTER III. 



ARTIFICIAL INCUBATION. 

Artificial incubation is no new thing. It was practised by 
the Chinese and Egyptians thousands of years ago, but it is 
only of late years that thought and invention have succeded 
in producing a machine of commercial utility in a variable 
climate like ours, or one that would be more than a useless 
but fascinating toy, or that would with some degree of 
certainty produce satisfactory results. 

It does not seem a difficult thing at first sight to copy 
Nature, and by so doing make an incubator to do the work of 
the hen. It has, however, taken many years and a long series 
of inventions, trials, and disappointments, to reach the present 
degree of success, and much has yet to be done before per- 
fection is attained. We still fail in some minute particular to 
copy Nature exactly ; but in what that particular consists, 
remains to be discovered. There are, however, some machines 
in the market, which, if pitted, with a given number of eggs, 
against the uncertainties, risks, and vagaries of hens, sitting on 
an equal number, would in all probability come out of the trial 
with the higher percentage of chicks. 

ITS ADVAKTAGES. 

Chicks at Any Time, — The great advantage of an incubator 
is that it is always ready " to sit," whether early in the season, 
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or in the depth of winter, when broody hens are an impossibility. 
Chicks may thus be hatched, and with suitable appliances reared, 
at any season of the year. 

Early Chicken Shews. — To those who wish for birds hatched 
early in the new year, in order that they may have as long a 
time as possible in which to grow before the early chicken shows, 
incubators are a necessity ; in fact, without such appliances 
breeders would have little chance. 

Early Table Birds. — The same remark applies to those 
breeders for table who would have fat chickens when the 
highest prices are obtainable, that is, before the later, naturally- 
hatched chickens, become plentiful. 

Winter Layers. — ^It is well known that to secure a plentiful 
supply of eggs in the autumn and winter, when eggs are dear, 
the chicks should be hatched in March and April. It is often 
difficult, if broody hens are entirely depended upon, to get as 
many pullets hatched in these two months as one might desire, 
because, as a nile, sitting hens are by no moans too plentiful 
in February and March. 

Incubators more Profitable. — With an incubator, non- 
sitting varieties of fowls may be kept with more profit, as hens 
which have no part of their time occupied with maternal 
duties lay more eggs. An incubator for fifty eggs does the 
work of four hens at one time, and as it is prepared 'for its 
duties every month of the year without cessation, it is thus 
equal to about fifty hens. 

Incubators less Trouble. — The incubators of former days 
required much and frequent attention, now they are so per- 
fected in every detail that very little time and attention are 
needed; in fact, a maximum of results can be obtained with 
a minimum of trouble. 
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EggB Spoilt by Hens. — Often hens are not sufficiently 
careful to cover all their eggs ; sometimes several are left 
exposed, in which incubation is checked or the embryo killed 
outright. If it were always the same egg or eggs which were 
left exposed it would not be so serious a matter as it is ; but 
as the hen re-arranges the eggs daily, the whole sitting during 
the three weeks may thus in turn be spoilt, especially in cold 
weather. The loss from this cause, together with eggs often 
broken by the hen, and the chicks crushed to death at 
hatching-time, is obviated by the use of an incubator. 

Vennm on Chicks. — Incubator-hatched chicks are free from 
insect pests, which sap the life-blood of many of those hatched 
under hens. 

Kearing'. — As regards the rearing of artificially-hatched 
chicks, little need be said in its favour. This is not at all a 
difficult matter. Even when hatched by natural means, many 
prefer to rear their chickens in foster-mothers. I have tried 
the experiment on several occasions of dividing a batch of 
artificially-hatched chicks into equal portions, rearing one-half 
by hens and the other in an artificial rearer. The feeding 
and treatment generally have been as much alike as possible, 
and my opinion is that by the latter method the chicks grow 
faster and do better, with less loss, especially in cold weather. 

The foster-mother is always ready with different degrees 
of heat to suit the chicks. With the hen it is no uncommon 
thing to hear some of the weaker ones chirping to be brooded, 
while others have no such desire. Chicks often suffer by being 
led into damp grass, or too long distances, by their mother, 
who regulates her pace to a great extent by the stronger ones, 
and if the hen is cooped up the former often get trampled 
to death. Artificially-reared chicks thrive better, mature more 
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quickly, are more independent, less timid, and look out better 
for themselves, because, in addition to advantages already 
named, they start life free from insect pests which sap the 
life-blood of many of those hatched under hens, and being 
kept generally under better protection in movable runs they 
are less liable to accident, the raids of vermin, and disease. 
They can be fed more regularly, more evenly, and more 
economically, as there are no mother or older fowls to devour 
greedily the moi-e expensive food on which it may be advisable 
to feed the chicks. 

The Small Poultry-Keeper. — In the case of a small poultry- 
fancier who keeps, say, only about a dozen hens, an 
incubator, from a purely financial standpoint may not be of 
any great advantage, unless non-sitters are entirely kept. 
Where many fowls are kept, a good incubator is a profit- 
able investment; but of course each wUl determine for 
himself whether the circumstances of his case warrant such 
an outlay. 



CHAPTER IV. 



STRUCTURE AND DEVELOPMENT OF AN EGG. 

Shell. — The shell of a hen's egg coasists of carbonate of 
lime, the same substance as that of which old mortar, chalk, 
&c., is composed, but in a different state. The particles of 
carbonate of lime forming the shell are arranged in a similar 
manner to that in which the stones or bricks of an arch are 
laid by the builder. This gives to the shell the greatest 
possible strength to withstand pressure from the outside- 
Between the carbonate of lime are innumerable minute holes, 
or pores, to admit a limited amount of fresh air to the egg, 
and also to permit the moisture to escape during incubation. 
If, however, the smallest pin-hole be pricked in the shell, 
it effectually prevents the embryo chick from hatching. Again, 
if the shell is covered with a coat of varnish or other im- 
pervious substance, thus closing the pores, this also is fatal 
to its chances of producing a, chicken, for the obvious reason 
that no germ of life can develop without a supply of oxygen. 
As the strength of the shell of aii egg in its ordinary state 
would present an almost insuperable difficulty in the way of a 
chick extricating itself. Nature has provided its own remedy. 
By the heat of the hen's body or incubator, the particles 
of carbonate of lime forming the shell undergo an important 
physical change. They become blended and confused, and 
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lose their regularity and strength of arrangement, thus 
making the shell brittle, and consequently easy to break. 
This alteration in the aggi-egation of the particles accounts 
for the cracked, brittle sound which may have been noticed 
when turning eggs in an advanced stage of incubation in 
an incubator. 

Air-Chamber. — Just within the shell, and enclosing the white 
of the egg, are two delicate porous membranes. At the broader 
end of the egg, there is a small open air-space, or air-chamber, 
formed by the separation of these two membranes. This 
air-vesicle in a, fresh egg is somewhat smaller than a three- 
penny piece; but by the evaporation of its moisture, and the 
admission of air to take its place, it increases in size with the 
age of the egg, occupying, in a very stale egg almost one-third 
of its space. The degree of freshness or otherwise of an egg 
can therefore, to a limited extent, be tested by the size of this 
air-chamber. 

White of 'Egg. — The white of the egg is composed of 
almost pure albumen, a viscous, transparent, and highly- 
nutritious substance, out of which the chick grows. This 
albumen is arranged round the yolk in layers of gradually- 
increasing density towards the centre. 

The Yolk. — Inside the white is the yolk, the most nutritious 
part, composed also of albumen, with iron as the chief colouring 
matter. The yolk is enclosed in a fine membrane to prevent 
its admixture with the white. It supplies the nourishment 
needed by the developing chick and its food for the first 
day or so after hatching, as the remainder of the yolk is 
absorbed into the abdomen before it leaves the shell. The 
yolk is not a, disorganised mass as may be supposed from its 
appearance, but is disposed in layers similar to the white witis 
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a small central cavity. These layers can be seen in a hard- 
boiled egg. 

The Oerm. — Floating in the yolk and attached to the 
outside edge of it, a small dark speck may sometimes be seen 
when an egg is broken into a saucer. This speck is the germ, 
or embryo, of the future chick, which, owing to an admirable 
provision of nature, always floats on the top of the yolk, thus 




Fig. 1. Section of an TJNiNCUBiTED Ego. 

A, the shell; BO, the double membraDe attached to the Bhell, and separating 
at the large end of the shell to form d, the air space; e p g. the white or 
albuminous part of the egg, in three layers of Increasing density towards the 
centre; s H. the chalazie which hold the yolk suspended in the middle of 
the egg; I, the membrane surrounding the yolk, to which the chalazse are 
attached; j, the yolk, consisting of several layers; K, the central cavity, 
or utricle ; L, the germ. 

keeping as near as possible to the body of the sitting hen. 
This is eflFected by the yolk being denser and therefore heavier 
on the side opposite the germ. No matter into what position 
the egg may be turned, the centre of gravity of the yolk 
being always on the opposite side from the speck, the latter 
comes to the top. 
Fig. 1 illustrates a section of an unincubated hen's egg. 



Development of the Embryo. 
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DEVELOPMENT OF THE EMBRYO. 

When an egg has been sat upon for a short time, the 
speck enlarges by the development of minute vessels, which 
gradually encircle the germ, and extend until they surround the 
yolk. From the germ a, tube proceeds to the centre of the 
yolk. During the growth of the embryo a series of chemical and 
physical changes take place. Blood-vessels about the third 




Fig. 2. Approximate Size of 
Air-cells ok Hen's Eggs on 
THE Days of Incubation in- 
dicated BY THE NHMBEKS. 




Fig. 5. Approximate Size of 
Air-cells of Duck's Eggs on 
THE Days of Incubation in- 
dicated BY THE Numbers 



day appear in the membrane which lines the shell of the egg, 
and this, being porous, admits the air necessary to aerate 
the blood. The air-vesicle at the larger end of the egg 
becomes larger by the evaporation of the water from the 
albumen through the pores, and the influx of air to take its 
place (Figs. 2 and 3). The chick, until about fully developed, is 
encased in a membrane; this, about the nineteenth day, is broken 
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by the beak of the chick, which then begins to use its lungs by 
breathing the air in the now much-enlarged air-chamber. At 
this stage the chick occupies its smallest space in the egg, the 
air-vesicle alluded to occupying about one-third of the interior. 
When this vesicle is broken, the chick commences its struggles 
for liberty, and by its muscular efforts gradually works itself 
up till it fills the whole space. This gives it greater freedom, 
and enables it more easily to extricate itself. 




Fig. 4. EiiBuvo at the end of the Fourth Day of I.N'CL'BATtoN. 
(Masniaed.) 

When the chick begins to use its lungs, a peculiar so-called 
" tapping " sound is heard. This is not, as is sometimes 
supposed, caused by the tapping (hence the word) of the beak 
upon the shell in the chick's endeavour to break its way out, 
but by the expiration of the breath from the lungs. " Tapping " 
is not a very suitable term to describe the sound, which is 
similar to what is produced by gently puffing very small 
quantities of air through almost closed lips as in smoking. 

On placing the egg to the ear, other sounds may be heard 
at intervals — namely, the struggling efforts of the chick to gain 
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more space, which occur several times a minute, dependent 
upon the vigour of the chick ; and also those of the strokes 
made by the beak of the chick on the shell, which occur at 
unequal intervals of from one to five minutes. 

Fig. 4 shows the embryo (enlarged ten times) at the end 
of the fourth day of incubation. The cut end of the somatic 
stalk (by which the yolk is connected with the embryo) is shown 
at ss with the alantois (al) coming from it. al is the alantois, 
a continuation of the alimentary canal (or rudimentary digestive 
organs) which gradually enlarges till it completely encloses the 
embryo, yolk, and albumen or white, and lies close to the shell ; 
CH, the cerebral hemisphere ; fb, the fore-brain ; b, the eye ; 
MB, the mid-brain ; H, the heart ; w, the wing ; uc, the nato- 
chord (rudimentary backbone) ; L, the leg. 

HATCHINQ OF THE CHICK. 

Chipping. — The "chipping," or " spretching," of the shell 
is the first small star-like fracture. The chick gradually works 
itself round in the shell, at the same time cutting off the 
upper portion in the form of a lid. For the purpose of 
assisting the chick to break its shell, its beak is supplied, 
just above the point, with a small, hard, horny scale. Owing 
to the position of the head and beak, this scale comes in 
direct contact with the shell. 

Time in Hatching. — The time occupied by the chick in 
freeing itself from the shell, varies very considerably, taking 
from one to twenty-four hours, or even more, according to 
the strength of the individual, and the thickness of the shell 
and membrane of different eggs. From three to twelve hours 
is the usual time. Some chicks work almost continuously 
for their deliverance, others only at intervals. Before a chick 

c2 
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13 ready to leave the shell it should have absorbed into the 
abdomen all the remaining unconsumod yolk, which constitutes 
its food for about twenty-four hours. It sometimes occurs that 
chicks leave the shell before this has been done: such are 
sure to droop and die. 

Assistance at Hatching.— After vainly struggling for say 
eighteen hours, chicks may sometimes be successfully helped 
out by careful handling ; but in doing this should blood appear, 
desist immediately, as the chick is not ready. My experience, 
however, is that such chicks are rarely worth the trouble 
involved, because if they survive the operation they generally 
succumb soon after. 

Chicks Dead in Shell. — Chicks may die from sheer want of 
stamina or constitution — either hereditary, or brought on by 
semi-sufiFocation by the injurious odours of a badly-ventilated 
machine and other causes — at any stage of development, and 
the disappointment so often experienced of having a con- 
siderable proportion of fully-developed and apparently healthy 
chicks dead in shell at hatching-time, is undoubtedly owing to 
the extra physical exertion necessary at this time to free 
themselves from the shell. 

Just before leaving the shell the chick draws its head from 
under its wing, where it had till now been folded, stretches 
out its neck, and lies for a time apparently exhausted. After 
a few more struggles its deliverance is complete. 

The Downy Feathers. — Being wet with the fluid of the egg, 
the chick has the appearance of being naked. The downy 
feathers with which its body is covered possess innumerable 
minute branchlets, enclosed in delicate membranous tubes. As 
the chick dries, the tubes split, the branchlets or beards 
become disentangled, and spread out by their own elasticity, 
enveloping the chick with its covering of soft down. 
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Cripples. — This may be a suitable place in which to allude 
to the causes of crippled chickens which are often met with. 
It is the generally accepted opinion that the causes are 
unexpected, sudden noises, great variations in temperature, 
and lack of moisture, contributing to such condition. A 
continuous sound, such as the noise of traffic in the streets, 
though not a desirable condition, seems to produce no seriously 
ill effects, whereas the same sounds at intervals probably would. 



CHAPTEK V. 



PRESERVATION OF EGGS. 

Feom the description of the construction of the egg already 
given, it wUl be seen that the objects to be aimed at in 
preserving eggs for incubation or other purposes are to keep 
the germ from being injured by adhering to the shell, and 
the egg from losing its moisture. Frost or heat must be 
carefully avoided, as half-an-hour's exposure to either is sufficient 
to kill the germ. A temperature of 80 or 90deg. for any 
length of time would cause germination to begin, and this, if 
afterwards checked, would be fatal to the embryo. The best 
place in which to keep eggs for incubation is a dark, cool, 
damp cellar (temperature the nearer 45deg. the better); but 
there is a difference of opinion as to whether it is better to 
store them with the large end upwards or downwards. 
Undoubtedly to turn them over daily would be much better 
than either. When the large end is uppermost, the air-space 
prevents the germ from coming in contact with the shell, 
thereby removing the danger of its adhering to it. On the 
contrary, when the large end is downwards the weight of the 
contents of the egg presses on the air-chamber, and perhaps, 
to a certain extent prevents its enlargement. 

Selecting Eggs for Incabation. — Choose for incubation 
eggs of average size and good shape only, and the fresher the 
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better. Stale eggs always hatch later than fresh, and if very 
stale, probably not at all. A fortnight is the longest period 
to keep eggs for this purpose, unless very valuable, and when 
possible they should not be over a week old. The strength of 
the germ deteriorates with age, and an embryo may die in the 
shell before incubation commences, just as it may do at any 
later stage. 



THE ESSENTIAL FEATURES OF AN INCTTBATOB. 

To produce a healthy chick from a fresh egg, heat, air, and 
moisture only, in proper proportions, are needed. 

Heat. — We will consider the various essential features 
of a good incubator. The best heat at which to work an 
incubator for hens' eggs is as near as possible 104deg. If the 
bulb of a thermometer be placed under a sitting hen, the heat 
registered wiU deviate very little from this. Some people 
are of opinion that the best results are obtained if the heat 
at which the incubator is worked is varied according to the 
temperature of the room in which it is placed. Taking 104deg. 
as the mean when the room registers 60deg., it is recommended 
to lower the heat inside the incubator, as the temperature 
outside increases, and vice versd. Thus, if the normal tem- 
perature of the room is 40, 50, 60, 70, or 80deg., the incubator 
should be adjusted to work at 106, 105, 104, 103, or 102deg. 
respectively. The most favourable temperature, however, for an 
incubator-room, is from 55 to 65deg. 

As it would be fatal to have the eggs at one time at 95 
and at another time at llOdeg., there are several methods 
of regulating the supply of heat in order that the temperature 
of the iegg-chamber may keep regular, regardless of size or 
quantity of the heat supply, or the temperature of the outsidu 
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atmosphere. A description of several of these heat-regulators 
will be given later. 

Position of the Heat. — The heat must be above, or, in 
other words, descend to the eggs as the embryo chick floats 
near the top of the egg. 

Position of Tkermometer. — Level with the top of the eggs 
is the position in which the bulb of the thermometer should 
be placed to register the heat of the chamber, as an inch 
or two above the eggs is always several degrees higher, and 
under the eggs many degrees lower, than the heat in the 
correct position. Many hatches have been ruined by amateurs, 
in their own-made machines, placing the thermometer too 
high, with the result that it has registered 104deg. aU right, 
while the eggs have been at, say 101 or 102deg. 

Quantity of Artificial Heat Required. — The quantity of 
artificial heat required to keep the egg-chamber at the 
proper degree varies with the heat of the room in which the 
incubator is placed, and with the stage of incubation reached 
by the eggs. It is obvious that if the normal temperature of 
the room stood throughout the three weeks' period as 
high as 104deg., no artificial heat at all would be required. 
The lower the heat of the room, the greater is the deficit of 
heat to be supplied artificially to keep the egg-chamber at 
104deg. 

Natural Heat. — In the earlier stages of incubation, the eggs 
require a greater supply of artificial heat than in the later. 
About the tenth to the fourteenth day in its development, 
the chick commences to generate a natural heat in the shell, 
which; assisting the artificial supply, the latter may be 
decreased to an equivalent extent. 

With a thermostatic regulator, of course the circumstances 
just mentioned do not afi'ect the unvarying temperature which 
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ought to be maintained in the egg-chamber, as the surplus 
heat is caused automatically to escape; but this surplus 
represents so much waste, as much as possible of which it 
is advisable to save. 

methods of Supplying the Heat. — There are two methods 
of supplying the heat: either by radiation from a hot-water 
tank, or hot-metal plate or pipes, or by the hot fumes of the 
lamp going straight into the chamber. The latter method is 
now quite discarded in good incubators, as the carbonic acid 
gas from the lamp is as injurious to the developing chick as 
it would be to human beings. 

Distribatiou of Heat. — The heat should be pure, hot air, 
and evenly distributed over every egg. This is a fault in 
some incubators, the heat varying several degrees in different 
parts, the centre being, as a rule, the highest, and round the 
outside the lowest. 

Getting Rid of Snrpliis Heat. — The incubator maintains 
its regular heat by getting rid of whatever excess is produced 
by the flame in one of two ways : either by raising a damper 
from the lamp-flue, and allowing the surplus to escape without 
entering the machine ; or by raising a ventilator in the top 
af the incubator and allowing a portion of the hot air already 
m the machine to escape, an equivalent amount of cold air 
entering from beneath to supply its place, and by so doing 
reduces the temperature to the proper degree. The former 
plan is decidedly preferable. The poor success or failure of 
some incubators, although successful in maintaining a fairly 
regular heat, may be attributed to the chill given to the 
heated eggs by this continual influx of cold air. 

Draughts. — Draughts, or currents of cold air, are fatal to 
the delicate organisation of the egg, and no incubator in which 
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the heat is kept regular by the disposal of its hot air by 
ventilation can produce equally satisfactory results to one in 
which the surplus heat is not allowed to enter the machine 
at all. 

Ventilation. — This brings us to the question of the amount 
of ventilation needed. During the development of the embryo, 
and especially during the decay of a dead germ, certain in- 
jurious gases are generated, which must be allowed to escape. 
It was also made clear, when dealing with the " Development of 
the Embryo," that fresh air is essential, but with regard to the 
amount of fresh air necessary, there is some difference of 
opinion. Under a sitting hen the eggs do not get much, 
and in an incubator no more is needed than is suflBcient to 
slowly and imperceptibly replace the air without the 
slightest approach to a current. 

Moisture. — Not only must the hot-air be regular in degree, 
and pure, but it must be moist. Dry air, by absorbing the 
moisture from the albumen and hardening the membrane of 
the egg, would render it an almost physical impossibility for 
the chick to extricate itself from the shell, even supposing it 
should be fortunate enough to live to reach that stage. A 
sufficient degree of humidity to prevent this abstraction of 
moisture is desirable, but not more. Air is capable of holding 
a, certain quantity of moisture in solution, which varies with 
the temperature. When the temperature is constant, the 
amount of vapour will be the same, if the air is charged 
to the extent of its capacity. Beyond this, if any further 
addition were made, the surplus would become condensed 
in the form of steam. This would be injurious, as a portion 
of it would be yielded up to the eggs. (See also p. 29.) 

Position of Moisture-Supply. — Although the heat must be 
above the eggs, it is immaterial whether the supply of 
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moisture comes from above or below. The eggs of a hen, 
sitting in a natural state, receive moisture from the ground 
and also from her wet feathers after her daily journeys 
through damp grass. 

In some incubators the fresh air enters the chamber above 
the eggs. It descends gradually to the eggs, and is di-awn 
out below through one or more exits, or merely diffuses out 
through a porous incubator bottom, being forced downward 
by the pressure of the incoming heated air above. It is easy 
to see that by this method the passage of air through the 
incubator is less rapid, and there are no perceptible currents ; 
but, on the other hand, there is greater danger of the purity of 
the air being impaired by a too sluggish change of air. 

If a water-tray is placed above the eggs — though in the type 
of so-called non-moisture incubator under consideration this 
is not generally considered necessary except under special 
conditions — the iucomtng air may become charged with moisture 
to saturation at a high temperature at the top of the incubator, 
and, as it descends and cools, its moisture capacity is diminished, 
and its moisture becomes condensed into a visible form which 
would be as deleterious as too great a dryness, for the eggs 
would be prevented from giving off the moisture necessary 
during the development of the chick. 

As the incoming air will vary in humidity according to the 
locality and the weather, and as with these varying conditions 
the amount of added moisture for best results wiU also vary, 
each incubator user should, if possible, find out for himself 
by experiment, how much moisture to add according to his 
circumstances and the season, in order to charge the air with 
a degree of humidity a little short of the amount that would 
cause condensation. The amount of evaporation at a given 
temperature depends upon the area of the awrface of water 
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exposed, and not upon ita volume or depth. For instance, a 
tray six inches square (thirty-six square inches) will give off 
twice as much vapour as one six inches by three inches (eighteen 
square inches), irrespective of the depth of either. 



CHAPTER VI. 



MOISTURE IN INCUBATORS. 

The egg contains all the water necessary for the chick's 
development, and the object in surrounding the eggs 
with a humid atmosphere is to prevent its dissipation by undue 
evaporation. Another highly-important function performed by 
moisture is that of absorbing the liberated carbonic acid. At 
ordinary temperatures water will absorb its own volume of this 
gas. In summer more moisture is found to be advisable in incu- 
bators than in winter, and this is sometimes erroneously attri- 
buted to the supposed greater dryness of the air, whereas the 
atmosphere in summer generally contains much more moisture 
than in winter. By way of illustration, suppose the temperature 
of the summer air to be 70deg., having a moisture capacity of, 
say, 10. Entering the incubator, this air is raised to 104deg., 
capable of containing, say, 20deg. of moisture. Its drying 
capacity may, therefore, be represented by the difference 
between 10 and 20 — ^that is, by 10. Now take the air 
jf winter at a temperature of 35deg., with a capacity 
for holding vapour of, say, only Ideg. This air is also 
raised in the incubator to lO'ideg., with an absorbent capacity 
of 20, as before. Its drying effect would thus be 19, 
or nearly twice as dry as the summer air. It is evident, there- 
fore, that the extra artificial moisture required in summer. 
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which is proved by experience to be beneficial, is not necessi- 
tated by the dryness of the warmer air. The probable cause 
is that, in summer, on account of the greater sluggishness with 
which the air is changed in the incubator, or of the comparative 
slowness of ventilation, owing to the density of the outer air 
approaching more nearly that of the inner air, the carbonic 
acid (or, more strictly, carbonic anhydride), not being carried 
away as quickly, accumulates more rapidly, and requires more 
water to absorb it, and to free the air of its narcotic effect. 

The different aspects of the subject of fresh air and moisture 
may be thus summarised : 

(1) In summer the passage of air through the incubator, with 
a given amount of outlet, is more sluggish than in winter, and 
the percentage of carbonic acid in the egg chamber increases, 
which, as shown elsewhere, is indirectly injurious in proportion 
to the amO'Unt of oxygen it displaces. As the development of 
the embryo depends upon its supply of oxygen from without 
(moisture and every other element required existing within 
the egg), any curtailment of this vitalising element will check 
or retard it. In other words, the rate at which the chemical 
and physical changes in the egg take place, is regulated, within 
limits, by the amount of oxygen (and warmth) supplied. If 
development is too slow, owing to sluggish ventilation, the size 
of the air cell will be, at a given stage, too small, as normally 
the einbryo contracts in the shell at a uniform rate till about 
the day before hatching. By adding artificial moisture, the 
carbonic acid is absorbed, oxygen takes its place, the growth of 
the chick is accelerated, and the air cell enlarges. 

(2) But, it will be said, as the ventilation is decreased, the 
humidity of the egg-chamber is increased, inasmuch as the more 
rapid the air current the more drying is it in its effect, and 
this extra humidity should, by absorbing the carbonic acid, 
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make up for the slower exchange of air. A little consideration, 
however, will show that the extra humidity, resulting from slow 
ventilation, is got hy the moisture lingering longer in the 
machine, and hecoming gradually charged with carbonic acid. 
The sluggish ventilation, although allowing the moisture satu- 
rated with carbonic acid to dwell in the incubator, does not 
permit it to leave the machine quickly enough. By adding 
artificial moisture, more carbonic acid is absorbed and carried 
out, and the air is made purer, but at the risk of rendering 
the air so damp that the egg cannot eliminate its moisture 
during its development, and may even absorb some, thereby 
causing the chick to occupy too much space in the shell, as 
shown by too small an air cell. The remedy, therefore, in this 
case, is to increase the ventilation, which, briefly stated, acts 
thus : More fresh air, quicker outflow of carbonic acid, and r^ 
placement by oxygen, egg-chamber prevented from becoming 
too humid, structural growth of chick quickened, and air-cell 
enlarged. The increased air-current, being warm, will not chill 
the eggs. 

(3) In winter less artificial moisture is needed, because, owing 
to the density of the outer air, the inner air is changed, the 
carbonic acid is carried away and replaced by oxygen more 
rapidly (for the same reason that a fire bums more brightly in 
cold weather than in warm), the development of the embryo 
is hastened, and the air-cell enlarged. 

Care must be taken not to confuse the growth of the struc- 
tures of the chick — which proceeds at a rate dependent entirely, 
within reasonable limits, on the warmth to which it is subjected 
(outside moisture not aifecting it) — with the space the embryo 
occupies in the ahell. For instance, take two equally-well fer- 
tilised eggs on, say, the fifteenth day of incubation, both having 
been subjected to the same temperature of 103deg., but one egg 
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Caving been all the time surrounded by vapour-saturated air, 
and the other by dry air. The structural development of both 
embryos would be probably about the same, but in the former 
case the chick would, owing to the more watery nature of the 
yolk, organs and tissues, be much larger, and the air-cell much 
smaller, than in the latter case. Probably neither chick would 
hatch out, as the deleterious effects of too much moisture in one 
case and too much dryness in the other, would prove fatal, 
the fact becoming appa.rent only at hatching time by the chick 
being " dead in shell." 

About the seventeenth or eighteenth day of incubation the 
membranous covering of the chick is broken. The inmate, 
thereby gaining better access to the outer air, commences 
gradually to use its lungs, the circulation within the lining mem- 
brane becomes at the same time more and more sluggish, and 
ultimately dries up just previously to the chick's exit. While 
too much evaporation of the egg's moisture is generally fatal, 
the use of too much artificial moisture, on the contrary, by 
unduly prolonging the drying-up of the vessels in the lining 
membrane, after the commencement of the pulmonary circu- 
lation, may so interfere with the vital functions as to cause 
death. Through the presence of too much vapour, some is ab- 
sorbed, and the membranous blood-vessels are kept fluid and 
active after they should, under proper conditions, have ceased 
to act. 

If the heat of the incubator remains constant, structural 
development will, on the average, proceed at the proper rate, 
the air-cells increasing in size at a corresponding rate. The 
size of the latter, therefore, shows whether too much or too little 
moisture is being used, as either is deleterious. A little allow- 
ance, however, must be made for the fact that the air-cells of 
old and thin-shelled eggs are somewhat larger than those of 



Moisture in Incubators. 33 

perfectly fresh and bro-vra, thick-shelled eggs. As the amount of 
moisture or the drying power of the air depends largely on 
the ventilation, the moisture supply can be regulated either by 
adding or withdrawing artificial moisture, or, to a limited 
extent, by lessening or increasing the ventilating outlets. 

In natural incubation the eggs are not dependent upon any 
outside supplies of moisture to obviate the danger of undue 
evaporation, as they hatch equally well in reasonable dry or 
damp locations, or in any of the varying degrees of atmospheric 
humidity; but in artificial incubation the case is different. 
If half-a-dozen eggs containing live chicks within about a day 
of hatching be taken from under a sitting hen, and half-a-dozen 
similar eggs be taken from an incubator, and both placed in 
warm water, it will be noticed that small bubbles will immedi- 
ately form on the submerged portions of the incubator eggs, and 
as these bubbles rise to the surface, the eggs will sink, whereas 
on the naturally-incubated eggs no such bubbles will form. 

This difference in behaviour is easily explained. The latter 
eggs become coated with an oily secretion, giving them a glazed 
appearance, which, penetrable sufficiently to air, renders eggs 
much less porous, and so checks the diffusion of moisture through 
the shell, either inward, when the outer air is too damp, or 
outward when the outer air is too dry. The incubator eggs 
have not this oily protection, and, being more porous, the water 
enters, pushes out the bubbles of air, and the chick is drowned 
in the shell. 

If it were possible to find a hen that could sit three weeks 
on its eggs without giving them this oily coating — that is, if it 
were possible to keep them in the same porous condition as incu- 
bator eggs, it is probable that very indifferent success would be 
the result, as the eggs would be far more at the mercy of the 
bymidity gf the location of the nest, and of the atmosphere, 
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than is the case in nature. As we do not know how the natural 
method of checking evaporation could be applied to artificial 
incubation, the only means we have of effecting the same purpose 
is by charging the air with moisture sufiSciently to deprive it 
of its tendency to absorb more. In hot water tank incubators, 
with bottom-to-top or upward ventilation, this is done by causing 
the incoming fresh air to pass over moisture trays. In the non- 
moisture (so-called) hot-air incubators with descending venti- 
lation, the moisture eliminated from the eggs during incubation 
is retained in the egg-chamber by the higher absorptive capacity 
of the heated air. As the air descends and cools, its moisture- 
holding capax;ity is reduced, its moisture being left behind in 
the more highly-heated air. 

As we have before stated when dealing with natural incuba- 
tion, as the heated air leaves the nest it parts with much of 
its heat and moisture to the incoming cool air, thus carrying 
away a minimum amount of vapour — only as much, in fact, 
as keeps pace with the amount thrown off by the eggs and the 
body of the sitter, the air in the nest being always, therefore, 
slightly moister than the outer air. In some incubators on 
the market a fairly practical and successful attempt has been 
made to copy Nature in this respect, and a degree of humidity 
a little in excess of the outer air is maintained. 



CHAPTER VII. 



HOW TO USE AN INCUBATOR. 

Best Position. — The best place for an incubator is a quiet 
Toom, of equable temperature, and free from draughts. Any 
outbuilding (not of glass or iron), a bedroom, or well- 
ventilated cellar, are suitable places. Many people ttainic — 
and, from experience, I am of the same opinion — that the eggs 
hatch out better if the incubator stands on a stone floor 
probably owing to its comparative freedom from vibration. 

Adjustment of Regulator. — Adjust the regulator to work at 
104deg., or as under : When the room stands at 40, 50, 60, 70, 
or 80deg., the regulator should be adjusted to keep the 
machine at 106. 105, 104, 103, or 102deg. respectively. The 
best temperature for tbe room is between 55 and 65deg., as 
then less strain is put upon the regulator. 

Tumingf the Hggs. — The eggs should be turned at least 
once a day, though twice is safer. This is not, as is sometimes 
supposed, to warm the egg all round. During the earlier 
stages of incubation the embryo, which is attached to and 
floats on the top of the yolk, presses against the inside of 
the shell, and if allowed to remain long in one position, the 
albumen surrounding the yolk is gradually forced aside ; the 
heat dries the thinned stratum of albumen left, and the germ 
becomes glued to the shell. The drier the air, the quicker does 
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this adhesion take place. The extreme care taken by some to 
ensure that the eggs are turned quite over each time is 
unnecessary. All that is needed is a movement of the eggs to 
prevent the germs from remaining too long in one position. A 
mere shuffle over, if done twice in a day, is sufficient. 

Cooling tie Hgga. — When the eggs are turned, they are 
better allowed to cool at least once a day for five minutes in 
winter, and ten minutes in summer. Some incubator users 
ignore the expediency of this. I have tried hatches which 
have been allowed a reasonable time for cooling daily, and 
hatches in which the incubator was never open longer than 
was absolutely necessary to turn the eggs, and my experience 
is that the eggs do better, and hatch out stronger chicks with 
a daily cooling. The reason is, probably, that by the cooling 
and consequent contracting of the air in the air-chamber, the 
egg absorbs an extra supply of oxygen. 

Cold yigga In Incubator. — Cold eggs, when placed in the 
incubator along with others already advanced in incubation, 
should be separated by a partition of cardboard or wood, to 
prevent their giving the warm eggs a chill ; or the cold eggs 
may be warmed by washing in water heated to about 80deg., 
afterwards drying them well before putting in. The reading 
of the thermometer should not be relied upon as a correct 
indication of the general heat of the incubator till the eggs are 
warmed through. 

Spraying the 'Egga. — The water-trays should be daily re- 
plenished with warm water. It is also well, about two days 
before hatching, to lightly spray the eggs with tepid water; 
but after doing so the egg-drawer should be replaced in 
the incubator immediately. 

Hatching-Time. — Do not open the incubator when the 
egga are chipping oftener than is necessary; but when it can 
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be done without opening the machine purposely, turn the 
chipped side upwards. 

Thexmometer. — Observe the thermometer whenever the 
incubator is attended to, as a guide to its correct working. 

Iiamp, — Always keep the lamp well trimmed, and do not 
burn it higher than is necessary. 

Cracked Eggs. — If in testing, &c., you have the misfortune 
to crack an egg, fix a Uttle gummed postage-stamp paper 
over the crack, and it will probably hatch all right. 

Time of Incubation. — This is as follows: hen, 21 days; 
duck, 28 ; goose, 30 or more ; turkey, 28 ; pheasant, 24 ; 
partridge, 24 ; peafowl, 28 ; swan, 58 ; ostrich, 42. 

Testing a Thermometer. — To test a thermometer, place the 
bulb in the mouth with the lips closed. If, when the mercury 
has risen to a stationary point, it is between 97 and 99deg., the 
thermometer may be considered correct. If it is a straight 
thermometer, get » friend to read it for you, before removing 
it from the mouth. Some thermometers have a small 
expansion-chamber at the top, in which occasionally a little 
mercury lodges, which is difficult to remove. A globule of 
mercury, almost invisible to the naked eye, is sufficient to 
make the reading one or two degrees less than the correct one. 

Correcting n Thermometer. — When the mercury has got 
divided, to correct the same place the bulb in warm water, 
increasing the heat by the addition of hot water, till the 
mercury rises into the expansion-chamber. A gentle tap 
on the top of the thermometer as it cools will probably join 
the disconnected portions. 

Egg.testing. — The object of egg-testing is to detect the 
unfertile eggs and remove them — for clear eggs are still good 




Fig. 5. Fifth Day. 




Fig. 9. Nineteenth Day. 




Fig. 6. Tenth Day. 




Fig. 8. Eighteenth Day. 




Fig. 10. Twentieth Day. 



Figs. 5 to 10. Diagrams showing a Vigorous Embryo as seen through 

AN Egg-Tester on the Days op Incubation indicated. 

These Diagrams also show the gradually increasing size of the Air-Cell. 





Fig. 11. Fourth Day. 



Fig. 12. Seventh Day. 





Fig. 



Eleventh Day. 



Fig. 



Thirteenth Day. 





Fig. 



Sixteenth Day. 



Fig. 15. Nineteenth Day. 



Figs. 11 to 16. Diagrams showing Various Forms of Addled Eggs. 
The different appearances, a3 seen through an egg-tester, depend on the stage 
of incubation at death, or cause of death— whether prolonged over-heating, or 
under-heating, sudden excessive heat, sudden excessive chill, remaining too long 
in one position, violent shaking causing broken yolk, or what not. 
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for culinary purposes ; a great saving is thereby effected. In 
addition, the space occupied by these eggs, useless for in- 
cubation purposes, can be filled with eggs of possible hatching 
value. For instance, if three hens should be set together, and 
on the first examination it is found that one-third of the eggs 
are unfertile, the fertile eggs left can be managed by two 
hens, the third receiving a fresh sitting. 

Some people profess to be able to tell whether an egg is 
fertile or not before setting it, and also, by the shape of the 




Fio, 17.— Tebtiho Pietilitt oi Easi, 

egg) ^o distinguish its sex; but I think all attempts as yet 
to determine either have ended in failure. 

Cut a hole about the size and shape of an egg in a piece o< 
cardboard. Hold the egg in front of this hole before a strong 
light (Fig. 17) ; no other light should be in the room. In fertile 
eggs, about the sixth or seventh day, the embryo chick appears 
as a dark spot in the centre of a number of bright red 
veins, or, in other words, something like a spider with long 
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legs. The better to see this, it is advisable when lifting the 
egg from the incubator to examine, to keep the side uppermost 
in the drawer towards you, as the embryo floating on the top 
can thus more readUy be seen. 

Unfertile eggs are quite clear, like fresh ones. Broken 
yolks have not the dark spot seen in fertile ones, and can 
be further distinguished by having a blood-vein lying close to 
the shQll. Addled eggs — ^in other words, fertile eggs in 
which germination has been arrested and putrefaction set in — 
have a dark-looking, broken mass in several parts, portions of 
which adhere to the shell. Addled eggs in which the death 
and decay of the germ have occurred at an early stage, will 
probably explode with a loud report on being broken ; others, 
in which incubation has advanced further, will not. All addled 
eggs should be at once removed from the incubator. Good 
eggs, if again tested on the fourteenth or fifteenth day, will 
be found to be opaque. 

Figs. 5 to 16 will give a better idea of the appearance of 
eggs in the various stages, and the development of the chicken 
in the egg is clearly shown in Figs. 18 to 25. 

Brief Points on Managingf an Incubator. — Do not waste 
time on doubtful or unfertile eggs, therefore test them on 
the seventh day and again about the fourteenth. Do not 
disturb them after the evening of the eighteenth day. Turn 
the eggs over every day, and cool them once a day. Before 
placing in the machine, let the eggs rest a few hours, noticing 
that the large end is uppermost. Study the incubator, make 
yourself acquainted with the purposes of all its parts, and follow 
the manufacturer's instructions in setting up and operating. 
Do not overfill the egg tray. Get the adjustment of regulator 
right before putting eggs in, then do not tinker too much with 
it, but leave it to do its work. Keep the lamp clean and 





Fig, 18. Fifth Day. 



Fig. 19. Eighth Day. 





Fig. 20. Eleventh Day. 



Fig. 21. Thirteenth Day. 



Figs. 18 to 21. Diagrams showing the Development of the Chicken 
IN the Egg. 






Fig. 22. Fifteenth Day. Fig. 23. Seventeenth Day. 




Fig. Z4. Nineteenth Day. Fig. 25. Twentieth Day. 



Figs. 22 to 25. Diagrams showing the Development of the Chicken 
in the Egg. 
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regularly supplied with oil, and thus avoid smoke. Have clean 
hands when handling the eggs Do not place your machine in 
a draughty place, or where the sun may shine on it, or near the 
fire. See that the thermon.eter is con-ect, especially that no 
portion of the mercury is detached, or lodging in the small 
expansion chamber at the top of some thermometers. 

THE FKISrCIFLE OF THEKSIOSTATS. 

The chief difficulty makers of incubators have had to overcome 
has been the maintenance of a uniform temperature in the 
hatching-chamber in spite of the variations in the temperature 
of the atmosphere or the fluctuations in the heat-supply. 

The object aimed at and accomplished has been to secure a 
power or force to raise or lower a damper or ventilator, or to 
raise or lower the heating flame, so as to throw off or retain 
heat according as the temperature of the egg-chamber is above 
or below the desired degree. 

The force created by the vaporisation or distillation of suit- 
able volatile fluid is utilised for this purpose. AU liquids, like 
water, have a certain fixed boiling-point, which varies consider- 
ably. Thus water boils at 212deg. (Fahr.), ether at 95deg., 
bisulphide of carbon at llSdeg., alcohol at 173deg., benzole 
at 176deg., sulphuric acid at 640deg. When the vapour cools 
again it will return to its Uquid state, and occupy exactly the 
same space that it did before. The heating and cooling may 
go on indefinitely, and if the liquid be hermetically sealed the 
quantity will remain the same. By the mixture of two fluids, 
methylated spirit (or alcohol) and ether, in the proportions of 3 
of ether to 1 of alcohol, a liquid is got that boils a little below 
104deg., Fahr. 

The Capsule Begtilator. — The thermostat most in use 
in incubators of the present day is the spirit capsule, and 
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consists of two round, or square, discs of thin, pliabla 
brass, soldered together at the edges. These two discs 
enclose about twenty drops of a fluid similar to that just 
described. When a sufficient degree of heat is reached, a part 
of the liquid vaporises, and as this vapour occupies hundreds 
of times the space it did in its liquid form, the flattened 
sides of the discs become distended into an ellipsoid form. I 
will show presently how the expansion of this capsule is 
utilised to regulate the temperatxire of the egg-drawer. 

The two discs of which both the round and the square capsules 
consist are, while the capsule is in use, in a state of continued 
tension owing to pressure from within or without, and must, 
therefore, be sufficiently thin and ductile to bear these changes, 
and at the same time be impervious to the volatile spirit within. 
It often happens that, after working satisfactorily for one or 
two seasons, a capsule fails, generally owing to the loss of the 
spirit by leakage. A metal consisting of an alloy of copper 
is considered the best, it having the tensile qualities of pure 
copper, and at the same time being more malleable, and con- 
sequently capable of being made thinner. 



CHAPTER VIII. 



INCUBATORS. 
Hearson's Champion Incubator (Spratt's Patent Ltd., 24 
and 25, Penohurch Street, London, E.G.).— The general appearance 
of this incubator is shown in Fig. 26, while Fig. 27 is a section 




Fig. 26.— Hearson's Champion Incubator. 

of the incubator from left to right, and shows how it would 
appear if cut through in a line with the lamp-burner. The 
upper half of the box contains a tank of water (aa), through 
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which a pipe or flue (u.) passes from one side to the other. In 
practice this flue is returned through the water, to still further 
extend the heating surface and improve the appearance of the 
apparatus; but I have shown it only carried straight through 
in the section, to simplify the drawing. 

The flue (ll) is turned up at both ends, but at one end the 
vertical piece of pipe (v) is continued downward to receive the 
heated products of combustion from a lamp- or gas-flame, which 
bums directly below the opening. 

The upper end of the chimney (v) is furnished with a plate 
of metal, or damper (p), which — when resting on the top of the 
chimney — entirely prevents the escape of the heated air in that 
direction ; the consequence is that the whole of it is compelled 
to pass through the horizontal flue (ll) in the water-tank and 
up through the chimney (w), most of the heat being parted 
with on the way. When, however, the damper (f) is consider- 
ably raised, the whole of the heated air will escape at the outlet 
(v), and none of it will go through the horizontal flue in the 
water-tank. 

It will doubtless be perceived that if by any means we can 
make the changes of temperature in the drawer operate this 
damper, we shall be able to control the heat of the water by 
utilising the whole or any part of the heat derivable from the 
lamp. 

The illustration shows the little damper (r) suspended at the 
end of a light lever (o), the opposite end of which is pivoted 
to o frame fixed on the top of the wooden case. At a short 
distance from the pivoted end a piece of stiff wire (o), descends 
quite through the water-tank, a small tube being provided to 
protect it, so that the water does not interfere with it. Directly 
under the end of this in the space above the drawer is a 
little table, which is fixed at such a distance from the water- 
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tank as will allow the drawer to be removed without dis- 
arranging it. On this little table will be observed the metal 
capsule (s), and it is on the button of this capsule that the 
lower end of the wire (o) going through the tank rests. 

In this way we have established » communication between 
the capsule in the drawer and the damper. Now let us see 
how the latter will be affected by changes of temperature in 
the drawer. 

I have already explained how the capsule expands as soon 
as it gets hot enough to make the enclosed liquid boil, and 
for the sake of illustration we will suppose that the incubator 
has been in use, but that we have had the drawer out for a 
few minutes. Under these conditions the damper (r) will be 
resting on the chimney (v), because the capsule has been cooled, 
and has consequently collapsed; but if we put the drawer in 
its place, the heat will in a short time accumulate, and the 
liquid will boil. When it does so, the top of the capsule will 
be distended, and the wire (o) will be moved up a short 
distance. The motion thus communicated to it will be con- 
siderably multipUed by the lever, so that for a slight expansion 
of the capsule the damper will rise far enough from the 
chimney to allow the heat from the lamp to escape by that 
outlet. In practice we seldom find the damper rise more than 
^in., such rise depending entirely on the excess of heat to be 
disposed of. 

The position of the damper therefore, furnishes a most 
reliable index of the heat required ; for if the damper be 
found to stand more than fin. above the chimney, we know 
that we are burning more gas or oil than we need do, and 
the flame may be lowered until the most economical point is 
reached. 

I have stated that under the normal pressure of the atmo- 
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sphere liquids boil at fixed temperatures. I must now add, 
that if we put a pressure on them their boiling is retarded ; this 
is the object of the little weight which slides along the lever. 
A similar arrangement may be seen on steam boilers, and it is 
fairly well known that if the weight be moved towards the free 
end of the lever, the safety-valve is held down more forcibly, 
and that the pressure and temperature of the steam increase 
in proportion to the load. Precisely the same action takes 
place in the capsule, which is a little boiler ; and when we load 
it heavily, we must heat it to a, higher temperature before the 
expansive force of the steam is able to distend its top. 




Fis. 28.— Cheistt's Improved Theemostatio Ikcubatoe. 



Christy's Improved Thermostatic Incubator (Edw. Spencer 
and Co., Mile End Road, Bow, E., consists of an incubating 
chamber, with a heating-tank of galvanized iron above, and an 
egg-drawer below, enclosed in a double-walled case with 
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packing between. It is fitted with double doors in front, the 
inner one glazed to permit of free inspection of the eggs 
during the process of hatching without chilling the same. 

The egg-chamber contains water-trays to supply the necessary 
moisture, and is supplied with fresh air by tubes through the 
sides. The pure moist air descends and circulates round and 
under the eggs, being constantly drawn down through the hole 
in the false bottom, and thence up between the casings, and 
out at the top valve (not through a vertical hot-air exhaust 
shaft, as shown in Fig. 28), this improvement having been 
introduced since the block was made. The heating-tank is 
supplied with hot water from a copper boiler attached. 

The following description of the details in the sectional 
drawings (Figs. 29 and 30) will explain the working: A is the 
air-valve controlling the exhaust air-shaft (l), and is attached 
to the lever (b), which moves on the centre (o). The lever (b) 
is connected with the motor by means of the rod (e) and 
the arm (r). The nut (d) screwed on the rod (e), gives 
the necessary power of adjustment. As the temperature in 
the inoubating-chamber (q) rises, the regulating coil expands 
and pulls down the arm (f), and with it the connecting-rod 
(b), thus opening the air-valve (a), and at the same time 
closing the water-valve (g). As the slide-valve (a) descends, it 
gradually cuts off the circulation of the water from the boiler 
(k) to the tank (l), until the circulation is entirely confined to 
the outer tank (h), the lid of which has been opened by the 
same movement, l is the air-shaft, and m the sliding part of 
same, which should rest in its socket on the bottom of the egg- 
tray (t) while the machine is working, but must be pushed up 
into L to permit the egg-tray to be withdrawn, n is the filling 
pipe, which can also be used for taking the temperature of 
the water with a long thermometer. Q is the incubating 
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Fia. 29. 




Fig. 30. 



Sectional Deawings of Cheistx's Impkoved Thermostatic Inctbatok 
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cbamber, i.e., the space enclosed beneath the tank. r is the 
lamp, and s the block which wedges the same up into the 
boiler, v u are the fresh-air inlet pipes. 

The regulator consists of a helical or spiral coil, composed 
of two suitable metals, similar to one described later under the 
head of " Incubator Fitments."' 

The Perfection Inculiator (A. E. W. Phipps, Harborne, 
Birmingham) is well constructed of Sin. tongued and grooved 
pine boards mortised and tenoned into corner pillars. The 
space between the inner and outer cases is packed with asbestos 
and silicate. The front of the egg-drawer and the body 
of the lamp-hood are also packed firmly with the same material, 
rendering the egg-chamber as immune from the deleterious 
effects of climatic changes as any incubator on the market. 

The heat is supplied by radiation from a copper hot-water 
tank of extra depth, the contention being that a large volume 
of watei', insulated on every side, is naturally less affected by 
climatic variation than a lesser quantity of water in a shallower 
tank. To prevent the tank fi-om "sagging," and thereby 
bringing the source of heat into too close proximity to the 
eggs, the central pipe, through which the regulating spindle 
passes, is provided with a patent screwing device, which is fitted 
into the brass lever plate on the top of the incubator. 

The ventilation and moisture supply are arranged as in the 
other hot-water incubators, the ventilating inlets being through 
holes in the double bottom. The regulator fittings are also 
similar to those described in another part of this book for 
use with the spirit capsule, which is the thermostat used. 

The ITonpareil Incubator (W. Tamlin, St. Margarets, 
Twickenham, Middlesex). — In this well-made incubator the 
outer case is a mortised and tenoned frame with tongued and 
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grooved panels, the corners being clamped in grooves together, 
then glued and dowelled. It is packed between the inner and outer 
cases with wool, forming a protective buffer against effects 
of the outside temperature. The hot-water tank is constructed 
with a kind of extension on the lamp side so that the water 
is immediately over and surrounding the oil or gas flame, the 
contention being that by this means the heat of the latter is 
more fully utilized. The water capacity of this copper tank 




Fig. 31.— The Nonpareil Incubator. 



is purposely reduced somewhat below that of other makes, 
the maker claiming that a quick change in the temperature 
of the room requires a correspondingly quick change in the 
heat of the tank, and the temperature of a large body of water 
would move more slowly than that of a smaller one. In the 
event of a sudden fall in outside temperature, a medium body 
of water would naturally, it is asserted, heat up more rapidly 
than a large one. The water in the tank is heated by cii'oulating 
to and from the tank-extension surrounding the flame, no lamp- 
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flues passing through the tank. The regulation of the heat is by 
means of the spirit capsule. In order to secure that the 
operation of this capsule shall be uninfluenced by any other 
heat than that of the air immediately above the eggs, a patent 
method of insulating it is used to overcome the conductivity 
of the metal bearings, and to break all direct contact through 
the stirrup fittings with the hot-water tank. 

An automatic self- supplying lamp is supplied at an extra 
charge. It consists of a very large oil container, which, when 
filled, holds sufficient to keep the machine working for three 
or four weeks, automatically feeding the burner reservoir, and 
keeping the oil always at the same level around the wick. 




FiQ. 32.— Thb Asbestic Hen. 



Toope's Aa'bestic Hen (Chas. Toope & Son, Stepney Square, 
High Street, Stepney, E.). — The top, sides, and bottom of this 
incubator (Fig. 32) are made of asbestos boards, the door and 
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corner fittings being of metal. Through an air casement that 
surrounds the lamp the air passes into the egg-chamber, and 
after being partially warmed by the lamp, it comes in contact 
"with the tubular tank, and is thoroughly heated before being 
drawn down between the eggs. By means of an air-shaft at the 
side of the machine the hot air is drawn down between the eggs, 
and passes out into an airshaft leading upwards to a valve on 
the top of the machine. By means of an adjustable slide 
controlling this valve the speed of ventilation, and thereby 
the degree of moisture, can be regulated. 




Fig. 33.— The Gloucester Incubator. 

The Gloucester Incubator (The Incubator Components 
Manufacturing Co., Gloucester). — This is a hot-air incubator 
(Pig. 33) similar to the Model, which differs from Cyphers and 
some other hot-air machines as originally constructed, in having 
no exhaust air-shaft drawing the air from the bottom of the 
incubator into the heater. The Gloucester is very carefully 
constructed of well-dried narrow boards, mortised, tenoned, 
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screwed, and glued together to ensure the greatest possible 
durability. The warm air from the heater passes into the 
heating chamber, and is then difiused over and through a 
porous diaphragm and into the hatching chamber. Thence 
it passes downward around the eggs, and permeates a double 
porous diaphragm placed j ust aboTe a shallow ohambei-, whence 
it is dispelled clear of the incubator. By these means the fresh 
wann air is evenly distributed over the hatching chamber, the 
downward movement being slow but sure. A proper degree 
of humidity is maintained in the following way: As the cool 
outer air passes into the heater, it gains rapidly in warmth, 
and thus its capacity for absorbing atmospheric humidity is 
increased. As this air cools and descends in the egg-chamber 
its moisture-absorptive capacity is reduced, and before leaving 
the egg-chamber it is made to give up its moisture to the higher- 
heated air above, leaving the incubator with about the same 
humidity as when it entered the heater. The exhalation of 
moisture from the eggs during incubation is also largely 
retained. The heater is constructed of galvanized iron with 
iron castings, no solder being used. An illustration of this 
heater is shown on page 92. 

A space of about three inches is allowed between the front 
of the egg-tray and the door by which the chicks make their 
way down to the nursery beneath. A movable slip is provided 
for this space, upon which eggs can be placed till the first 
or second testing, when it must be removed to make way 
for the chicks to drop down. As soon as the chicks are 
hatched they are attracted by the light, and in moving towards 
it they naturally drop down into the chamber below provided 
for them. 

E. H. Taylor's Incubator (E. H. Taylor, Welwyn, Herts), 
shown in Fig. 34, is well constructed with a double case of well- 
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seasoned pine, and with dove-tailed comers. The tank is of 
stout copper, and is heated by the lamp-flne passing on three 
sides of it. The moisture supply and ventilation are on the 
same principle as in other hot- water machines already described, 
as also is the regulation of heat by means of a capsule. The 
sliding egg-drawer has an improved slotted bottom. A drying 
box is also provided. 




Fio. 34.— E. H. Taylor's Incdbatok. 

The Dauum Queen Incubator (W. T. Chafer, 62, Market 
Place, Doncaster). — The water in the tank is kept at the 
required temperature by circulating through a boiler round 
the lamp-flue, the lower pipe bringing the cooler water, and 
the higher pipe returning the hotter water, to the tank. 
Another unique feature of this incubator is that when the 
lever is raised (indicating sufficient heat in the egg-chamber), 
by an excellent arrangement, the lamp-flame is reduced, thus 
curtailing the supply of heat to the boiler, and at the same 
time saving oil. 
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Tha Prairie State Incnliator (British Representatives, 
Robt. A. Colt, Ltd., 8 and 9, Ohiswell Street, E.G.).— This is one 
of the oldest and best-known American Hot-air incubators. The 
lamp is placed under on© end of the case. The chimney 
extends upwards into a flue, which passes through the upper 
part of the machine. The hot fumes pass into a galvanised iron 







Via. 35.— The Prairie State Incubator. 

reservoir, which covers the top of the egg-chamber, and this 
radiates its heat down to the eggs. No fumes from the lamp 
enter the egg-chamber. The temperature is regulated auto- 
matically by a U-shaped compound bar of sensitive metal, 
extending both above and below the egg-tray. The lower arm 
of this thermostat extending under the egg-tray is affected to 
a certain degree by the outside temperature. If the room grows 
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colder, this lower arm contracts, changing the distance on 
the connecting rod which controls the valve, and thus throws 
more heat into the egg-chamber instead of allowing it to go 
straight up without passing into the heating reservoir. 

Fresh air enters the incubator from below through a tube 




Fig, 36.— Sectional View of the Prairie State Incubatok, showing 
THE Internal Arrangements. 

A, Inlet for Cool Air, which provides ventilation ; B, Chicken Nursery ; E, Egg- 
tray ;_ F, Flue carrying hot air to be distributed above the eggs; G, Slag-wool 
Packing ; h, Outlet for Hot Air, with damper to close same ; L, Lamp-chimney ; 
0, Outlet for Hot Air ; p, Outlet for Warmed Air that entered at A ; H, Regulating 
Screw ; T, Thermosiatic Bar. 

surrounding the lamp-fiue, where it is heated, passes upward 
into the top of the egg-chamber under the hot-air reservoir, 
where it is released over the moisture pans in the upper part 
of the egg-chamber. The warm moist air then descends through 
the eggs and escapes through ventilating holes in the bottom 
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and end of the incubator into a suction passage, which carries 
the air out near the top of the machine. The outlet of tliis 
suction passage is provided with a sliding cover, to adjust the 
ventilation, which may be increased or reduced by widening 
or nai-rowing the opening. Although moisture pans are pro- 
vided, their use is not considered essential, except in dry 
situations and during the hot summer months. The sectional 
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Fig. 37.— The Cyphers Incubator. 

view {Fig. 36) gives an excellent idea of the principle of the 
hot-air machine. 

This incubator is well constructed and made in probably 
more sizes than any other, viz., about fifteen. 

The Cyphers Inculiator (sold by the Cyphers Incubator 
Co., 119-125, Pinsbury Pavement, London, B.C.). — This 
machine has made great headway. As shown in Fig. 87, 
the heater is outside the incubator, and is made of the 
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best galvanised iron, covered with a jacket of asbestos. The 
lamp fumes do not enter the machine, but pass up the inside 
and down the outside of the fresh-air chamber or passages in 
the heater. The pure, warmed air flows into the heating- 
chamber above the eggs, and is there evenly diffused over and 
through a porous felt diaphragm into the egg-chamber. It then 
descends to and between the eggs and through a second porous 
diaphragm placed above a shallow chamber in the bottom, 
whence it passes out into the lower part of the heater and mixes 
with the fresh air being drawn by the heat into the heater. 
The warm descending air isevenly diffused over the egg-chamber, 
and the downward movement is slow but positive, giving suf- 
ficient ventilation without the risks attending direct upward 
ventilation. 

No applied moisture is needed in these incubators, as the 
descending heated air, having a higher absorptive capacity for 
moisture, retains the moisture above and about the eggs, the 
cooling air leaving its moisture to a large extent behind it as it 
descends. 

The i-egulator used in the Cyphers incubator consists of a 
combination of several pieces of steel and aluminium; these 
expand or elongate in different degree by the heat, which 
"bows" the aluminium owing to its greater expansion. By 
suitably amplifyiing this expanding and contracting movement, 
a very sensitive, durable, and reliable thermostat to operate 
the lever controlling the valve over the heater, is secured. 

The egg-trays slope towards the centre of the incubator to 
facilitate turning the eggs and to make the heat over the eggs 
more uniform. A nursery is situated below the eggs. As soon 
as the chicks hatch, they move forward towards the light, and 
drop down over the front of the egg-tray on to the soft felt 
diaphragm below. This gets them out of the way of those not 
yet out of the shells. 
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The case is substantially constructed, excellently packed, and 
highly finished in every way. 

The SXodel Incn'bator (made by Chas. A. Cyphers, of 
Buffalo, United States, and imported by Mountain Bailey, 
Woking Village, Surrey, England). — This differs in several 
respects from the "Cyphers" mon^moisture incubator above 
described. The heater and regulator differ but slightly from tlho 




Fig. 38.— The Model Incubatob 



last-named, but the circulation of warmed air is achieved in a 
different manner. After being heated, the warmed air passes 
into the upper part of the incubator, and is diffused, as it 
descends, through a porous diaphragm into the egg-chamber. 
From the enclosed space below the eggs, in the Cyphers incu- 
bators, it is, as previously explained, conducted or drawn back 
into the lower part of the fresh air passage in the heater. In 
the Model incubator, the bottom is of porous material, through 
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which the descending heated air mixes, inward and outward, 
with the outer fresh air, there being no direct return or suction 
of air to the heater. The air in the incubator, it is claimed, 
retains its humidity by its higher temperature and consequent 
higher moisture-iabsorptive capacity, and as it deecenxJs, 
gradually gives up or leaves its moisture behind it. On this 
principle the air in the incubator is always maintainied at a 
uniformly higher degree of humidity than the outer air. 




Fig. 39.— Olive's Incubator. 



Clive'g Incubator (Clive Brothers, 194, Aston Road, 
Birmingham). — In this hot-water incubator several new 
features are introduced. The regulator is large, and has two 
levers, one working upon the other, thus amplifying the lifting 
movement of the capsule very considerably. The large alu- 
minium dampers and the funnel top to the lamp and tank flues 
cause a quicker response to rises and falls of temperature by 
permitting the surplus fumes from the lamp to escape more 
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quickly. A very small rise, also, of the lamp damper causes a 
draught of cold air to pass back through the tank flue and out 
between the lamp damper and funnel top of the tank, thus 
preventing the possibility of the tank and egg-chamber getting 
too hot. The water in the tank is heated by circulating to and 
from the tank from a wat«r jacket or boiler surrounding the 
lamp flue (Fig. 39). The moisture tray extends from tie 
centre of the incubator undemeiath to the water tube, around 
the lamp flue, from which it receives the necessary 
heat. The temperature of the water in this vapour tray is in- 




FiG. 40.— The Glevum Iscubatok. 

creased or diminished by sliding it nearer to or further away 
fi'om the tank-tube. Fresh air passes in through the shallow 
ventilation passages, passes over the water in the trays, taking 
up moisture in so doing, and then into the incubator through 
a large hole in the centre. After passing through the egg- 
chamber it is drawn out through four shafts situated at the four 
corners of the tank. These four shafts meet in one outlet under 
the air damper. The usual drying-box for newly-hatched chicks 
is provided. 

The Glevum Incubator (Horace W. Stephens, Calton Road, 
TufBey, Gloucester). — A hot-air machine of the non-moisture type. 
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It is carefully constructed of yellow pine, the framework being 
mortised, tenoned, and glued. The walls are double, well packed 
between with cotton wool, the outer case consisting of naiTOW 
two-inch boards to counteract the drawback of warping ex- 
perienced in wide boards. The heater is similar to the one 
described on page 92. The fumes from the lamp do not enter 
the hatching chamber. Pm-e heated air enters the top of the 




Fig. 41.— The J.M.D. Incubator, 

incubator through a pipe, and after being liberated it diffuses 
gradually downward through a thick, porous diaphragm into the 
egg-ohamber. Then descending further it passes through a 
second diaphragm of adjustable thickness, forming the incubator 
bottom, out into the open air. To prevent a too rapid flow of air 
through the incubating chamber dui-ing cold weather, the lower 
diaphragm is of three thicknesses. As the weather gets wanner, 
one, two, or all three layers can be removed. The regulator is 
well finished, either a capsule or a zinc and steel thermostat 
being provided, similar to those already described. A nursery 
under the egg-drawer is provided. The Glevum Incubator is 
shown in Fig. 40, page 65. 
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The J.M.D. Incubator (The J.M.D. Live Stock Appliance 
Co., Blackburn) is a hot- water one (Fig. 41 ) differing in some 
details from the usual type. Hot flues, imparting heat to the 
tank, pass through the centre and return on the front and 
back, and have two outlets instead of the usual one. Instead 
of the sliding balance weight on the capsule regulator a 
spiral spi'ing is used which can be operated by a thumb-screw. 
Pressure, as required, can thus be placed on the lifting power 




Fio. 42.— The Triumph Incubator. 

of the capsule, to prevent the damper over the lamp from 
lifting, and thereby discharging surplus heat, till the required 
temperature in the egg drawer is reached. 

The Triumph Incubator (William Lea, Royal Appliance 
Works, Birkdale, Southport). — A well-constructed machine 
(Fig. 42) in which the heat is supplied by means of a boiler and 
circulating hot-water pipes instead of a hot-water tank. The 
case is very similarly constructed and packed to that of a tank 
machine. The inlet ventilation at the bottom is also similar, 

F 2 
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but the outlet ventilation, and also with it the internal tempera- 
ture, ie controlled by means of the valve sr (in the diagram 
Fig. 43) on the top of the outlet air passage s s. 




Fio. 43.— Sectional View of Triumph Incubator. 

The diagrams (Figs. 43 and 44) with the following explanation 
show clearly the construction, method of heating, ventilation, 
and moisture supply of this incubator. A is the heating-coil. 




Fio. 44.— Heating System or Triumph Incubator. 



B, feeding cistern, which should always contain water when the 
machine is in operation, c, tube whereby water is conducted 
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from feed-cistern to boiler and thence to heating-coQ. D, boiler. 
B, egg-tray. F, moisture-tray, which should always contain 
damp peat moss. G, exhaust-pipe, h, tap (only affixed to the 
larger incubators with double row of pipes), to allow the air to 
escape from the heating-coil when the machine is being filled 
with water before commencing operations. When water begins to 
run from this tap the heating-coil and boiler are full and ready 
for lighting up. i, tap for emptying water from boiler and coil 
when necessary, k, screw for adjusting regulator, l, sliding 
weight for regulating the temperature at which valve N will rise : 
it may be regulated. M, lever rod or arm. N, valve or damper, 
O, lifting-rod or centre rod connecting capsule with lever, 
p, insulating or non-conducting material. K, capsule, s, ven- 
tilating tube controlled by valve N. T, brass tube in which 
lifting-rod o works, v, oil tank, w, copper flame-screen, with 
mica window through which flame can be observed, x, brass 
chimney affixed to boiler. Y, difEusing-board over moisture tray. 
Double coils are used in the large incubators only, one coil 
only being necessary in the smaller machines. 

The Standard Incnbatar (The Dairy Outfit Co., King's 
Cross, London) is of the hot-water type. The outer case has 
dove-tailed corners, and both outer and inner oases are carefully 
constructed to withstand the changes of temperature to which 
incubators are subjected. The tank and regulator fittings are 
also well made and of good material. The lamp is provided with 
a self -filling reservoir, a continuous supply of oil flowing into it 
automatically as required. The regulation is by means of the 
spirit capsule. 

- l -i- X i 



CHAPTER IX. 



INCUBATOR FITMENTS. 

The J-Tabe Regulator. — A very useful regulator may be 
made thus : A piece of glass tube, not less than ^^in. bore, is 
bent into the form of the letter J. The short arm is about 
3in. long, hermetically sealed, and preferably with about lin. of 
the end blown out into a spherical shape. The longer arm 
should be about 6in long, and, of course, open. Fasten this 
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Fi8. 46.— J.TcDE RiiauLATOii. 

tube to a suitable wooden stand so that when fixed in the 
incubator the top of the short arm is about level with the top 
of the eggs. In the closed end is imprisoned by mercury a 
small quantity of spirit, the vaporisation of which pushes the 
column of mercury up the open arm. IJesting on the mercury, 
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in the open arm, is a light, easy-fitting cork (slightly conical- 
shaped for preference, and about |in. deep or less) to which is 
fastened a light, lifting wire, impinging against a small disc 
at the bottom of an adjustable screw in the lever operating the 
damper or ventilator above. 

To get the spirit and mercury into the tube, proceed as 
follows : Pour in sufficient mercury to fill the closed arm and 
about ^in. of the open arm. To remove the air and admit the 
mercury tilt the tube thus, *^. Next pour on the top of the 
mercury sufiicient spirit to occupy about Jin. of the tube, and 
by tilting the tube so, V,, carefully work it round into the 
closed end. Then admit just one or two bubbles of air, and the 
regulator is ready for work. This bubble of air is necessary 
also for the successful working of other spirit-regulators. When 
complete, the mercury need only rise from |^in. to lin. above 
the bend at the bottom of the tube. 

The chief fault of this regulator is that the cork float is liable 
to stick if any grit, or even much dust, should get into the tube, 
thereby causing it to be buried in the rising mercury, the result 
being that the damper fails to open when the proper tem- 
perature is reached. The lifting power of this cork float is also 
slight ; consequently undue pressure from the lever above, unless 
the latter is very carefully balanced by the balancing-weight, 
is sufficient to press it into the mercury. Otherwise this 
thermostat is extremely sensitive. 

The liability of the ordinary J-tube float to stick and fail to 
do its work is overcome by a float contrived and adopted by 
the writer. It consists of an easy-fitting glass tube, about 2in. 
long, sealed at both ends, to the hooked top of which is fastened 
the wire lifter. The float has this advantage: it cannot stick 
or get buried iu the mercury, owing to the lightness and 
buoyancy of the enclosed air. If extra pressure should bs 



72 



Incubators and their Management. 



exerted fi"oin above, the float simply sinks a little into the 
mercury tiU the weight of displaced mercury is equivalent to 
the pressure put upon it, at which depth it rises and falls with 
the temperature. The greater the pressure, the greater is the 
lifting power. 

Fear-shaped Regulator. — This regulator consists, as will be 
seen by Fig. 46, of two parts, a pear-shaped glass vessel sus- 
pended inside a lower vessel by a wire from the lever above 




FI9..46.— Pbae-shapbd Reguiaiob. 
s, Spirit; M, Mercury; A, Adjnstmg Screw; w. Balance Weight; b, Damper. 

the incubator. The former vessel is charged with the spirit — 
3 of ether to 1 of methylated spirit — and mercury. As the 
dilute ether volatilizes, the consequent forcing out of the 
mercury leaves the vessel lighter, and being hung to and 
balancing the lever above, the damper is permitted to rise. The 
principle employed, it will be seen, is the release and reclama- 
tion of the mercury as it is expelled or drawn iii by the 
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vaporising or coDdensing of the spirit. The inner vessel is a 
plummet, getting lighter or heavier, according to the tem- 
perature of the incubator. 

In fixing, the spirit should be level with the top of the eggs 
and the thermometer bulb, and the neck of the inside vessel 
must hang clear of the bottom of the outside one, to allow 
a free passage for the mercury. When the desired temperature 
is reached, the balance-weight (w) and the adjusting screw (a) 
can be easily manipulated so that the damper may be slightly 
open, and the neck of the upper vessel just clear of the bottom. 
To charge the regulator, pour about as much mercury into the 
pear-shaped vessel as is represented in the illustration (Fig. 46). 
On the top of this pour the spirit. Place the outer vessel, upside 
down, over the neck of the pear-shaped one, and quickly reverse, 
to bring the glasses into position. The suspending wire should 
be made plenty long enough at first, afterwards cut to the 
desired length, and hooked into the adjusting screw, by means 
of which it can be finally adjusted. In handling this regulator 
be careful not to lift it up, or you may unintentionally release 
the mercury, and have to refill. 

Dornford's Patent Metal Regulator. — Metal regulators 
have the advantage over others in not being liable to break, 
or get out of order, and are not subject to variation with 
changes in the barometric pressure of the atmosphere, but 
they are hardly equal in sensitiveness to the best spirit- 
regulators, as it is a physical impossibility for any solid to 
expand and contract with the same delicate sensibility as either 
a liquid or a gas. 

Duruford's Patent Regulator consists of a long narron plate 
of zinc, one end only of which is fastened to an iron frame^ 
work, the other end being free to expand. The iron framework 
is a kind of tray surrounding the sides and bottom of the zinc 
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and supporting it, and is fitted at one end with a ledge, or stop. 
This ledge, or stop, is at the free end, but beneath the level of 
the zinc. An iron rod, with a broadened end, or foot, turned at 
right angles to the rod's length, is fixed over the zinc plate. 
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Fio. 47 —Plan. 

In the accompanying diagrams, A is the iron frame, B the 
zinc-plate fixed at c, and free to expand at the other end. 
D is the iron rod, the bottom part of the foot resting against the 
stop B, the upper part of the foot receiving the pressure at r 
of the zinc plate B as it lengthens with heat. The eflFeot of this 

Fig. 48— Section. 
Duksfoed's Paxe.m Keodlatoe. 

pressure is to raise the arm D, in the free end of which is a 
lifting-rod G, which raises the damper on the incubator. In the 
illustrations (Figs. 47 and 48), the zinc plate, the stop, and the 
foot of the iron rod are, for the sake of clearness, represented 
as not touching each other. 

The Spiral Metal Thermostat. — This regulator consists of 
a helical or spiral coil, composed of two suitable metals. It is 
well known that all metals do not expand with heat at the 
same rate. For instance, if the volume of any solid at freezing- 
poiut be represented by 1, the following table shows the linear 



Incubator Fitments. 



11 



expansion for each additional degree of heat between 32deg, 
Fahr. (freezing-point) and 212deg. Pahr. (boiling-point). 



Glaaa -000004? 

Platinum -0000048 

Iron -0000065 

Brass -0000104 



Silver -0000106 

Till -0000120 

Lead -0000160 



If two thin strips of metal whose co-efficients of expansion, 
as shown above, vary considerably, as platinum and tin (the 
expansion of the latter being over three times as much as 
the former), were joined together and heated, it is evident that 
the double strip would gradually bend into the form of a curve, 
with the tin on the outside and the platinum on the concave 
side of the curve, in consequence of the greater linear expansion 
of the former than of the latter. For convenience in use, and 
in order to occupy less space, this double strip of metals 
is bent into a spiral coil, free, of course, at one end. If the 
tin is inside, by its expanding more largely than the platinum, 
the tendency of the coil will be to unwind or straighten out 
at the free end. This movement or force constitutes the 
motor to operate, by means of a pull-wire, the lever on the 
incubator. 
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Patent Electric Alarm Thermostat. — The following is a 
brief description of a patented invention, which sounds an 
alarm-bell should the heat in the incubator rise above the 
required degree. This thermostat has the form of a mercurial 
thermometer, provided with expansion chambers (4, d, and f) 
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The mercury is bo adjusted that it expands, and fills the 
expansion-chamber (/) at a certain fixed temperature, com- 
pleting a circuit through platinum wires (ffff), plates (kk), the 
binding-screws (oo), and battery in connection therewith, which 
latter causes an alarm bell to ring. 

In an incubator the hottest air is in the top, each successive 
layer below being slightly cooler than the one immediately 
above. In practice, the position of this electric alarm is adjusted 
at such a height above the eggs, that when the thermometer, 
placed on the latter, registers 104deg., the electric circuit is 
closed by the mercurial connection, and the alarm is sounded. 
If, for instance, it is found, that the thermostat, placed 2in. above 
the eggs, gives the alarm when the thermometer on the eggs 
reads only 102deg., it is evident that, by lowering it a little into 
a layer of air a trifle cooler, one or two more degrees of heat 
would be needed to close the mercurial connection. This would 
permit of the eggs reaching about 104deg. before the alarm was 
given. 

Alcohol Thermostat. — The accompanying drawing gives an 
idea of a thermostat which depends for its operation on 
alcohol, which expands and contracts considerably with changes 
of temperature. 

AA is a long tube of glass, sealed at one end. It is placed 
immediately above the eggs, and varies in length according to 
the size of the incubator. This tube is filled with alcohol, 
imprisoned by mercury, the latter extending from about B 
(below the bend in the tube), round through the rubber tube 
(o) into the glass overflow-tube (d), which is afiixed to b 
weight (b) suspended by a wire to one end of the lever (f). 

The rubber tube (o) is secured to tube A A by a rubber cork 
with a small hole through the centre. 

The mode of operation is this: As the temperature rises, 
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the alcohol in the long glass tube expands, thereby forcing a 
little of the mercury from b, round the curve and up towards 
or into the expansion tube (d), and this increased weight 
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tia. 50.— Alcohol Theemo3tat. 

acting on the lever already balanced by the sliding weight (a) 
causes the damper (h) to lift. When the temperature falls, the 
alcohol contracts, and the mercury is drawn back again by its 
own weight into the tube (b). 

Rubber Thermostat. — There are several ways of utilising 
the expansive force of hard vulcanised rubber for the purpose 



Fie, 51.— Rubber Thkbmostat. 



ot regulating the heat of incubators. Fig. 51 shows one 
method, a. a consists of a long strip of wood, securely fastened 
to a piece of hard rubber by small brass ryvets. Wood and 
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rubber are each about Jin. thick and IJin. wide, tapering to 
lin. at the free end (b). This thermostatic bar is fastened 
firmly to the side of the incubator at o, so that it will stand 
out horizontally a little above the eggs. The rubber, which is 
on the underside, expands with heat and bends the free end (b) 
slightly upward. Contraction of the rubber brings B down 
again. This slight motion is multiplied many times by the 
lever which it operates. It is probable that a thermostat of 
this description would soon lose its potency, as the rubber, by 
use, would lose its power of regular expansion and contraction. 
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Fio. 52 —Sectional Elevatioa. 




Pio. 53 —Plan. 
Regulatioh by the Expansion of Aia. 



Ke^latiou of Incubators by Expansion of Air. — The 

following method of regulating the heat by the expansive force 
of compressed air has been recommended by some authorities. 
Fig. 52 represents the sectional elevation of an incubator 
tank, say 18in. by 12in. by 4in. deep, and Fig. 53 the plan, a is 
a cylindrical hole, or well, 4in. in diameter, let into and soldered 
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air-tight to the top of the tank, and reaching down to within 
about |in. of the bottom. In this well is placed a very freely- 
fitting, light, air-tight float made of tin, suspended from the 
lever on the incubator. The tank is filled through a pipe (b), 
(which must afterwards be screwed up and sealed air-tight) to 
within yin. of the top with hot water. The water in the well 
is now laded out to within lin. of the bottom to admit the 
float. When ready for work, the level of the water in the well 
is much below that in the tank. As the area of the water in 
the tank is about thirteen times that of the well, the variation 
in the level of the float, consequent upon the expansion or 
contraction of the compressed air in the tank, will thus be 
much greater than the variation in the wuter-level of the tank. 
This rising and falling of the float is the motive-power to 
work the lever and damper above. 




Fio. 51.— Eterall's No. 1 Pate-nt Capsule Regulator. 



Everall's Regulators (The J. B. Bverall Manufacturing 
Co., Hayes, Middlesex).— Everall's No. 1 capsule regulator 
consists of a hinged stand, made to allow the lever rod 
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to be adjusted for length without cutting. A milled head screw 
to adjust the lifting rod, a sliding weight, lever, steel lifting 
rod, capsule holder, damper with suspender to drop through 




Fia. 55.— EvERALL's No. 3 Low Pattern Capsule Reoulatoe. 

when resting on the flue, and a patent corrugated capsule and 
screws for fixing are provided (Fig. 54). 




Fig. 56.— Kterall's No. 4 Low Pattern Capsule Eequlatob. 

The No. 3 low pattern (Fig. 551 is the same, generally, as 
No. 1, except that the lever rod socket is in the centre of the 
hinge, and does not allow the lever rod to be adjusted without 
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cutting. This regulator is independent of the tank for the 
support of the capsule. 




Fio 57— KvKRALL's No. 5 Compound Lever RKouLiTOR. 




Fi8. 58.— Fittings fok Making Hot-water iNCUBAToa. 



The No. 4 low pattern (Fig. .56) is much the same as No. 3, 
except that the lever rod socket is at the side of the stand 
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and lever, and allows adjustment of the lever rod for length 
without cutting. Dampers are made in three sizes — 2fin., 3in., 
and S^in. in diameter; and capsule holders or stirrups 2Jin., 
3in., or 3fin. in depth. 

The No. 5 compound lever regulator (Fig. 57) is intended for 
atmospheric machines, or for incubators where space only 
permits the use of a short lever rod. It can, however, be 
used for a tank machine if a longer lever rod be substituted. 

The accompanying illustration shows a complete set of 
the remaining fittings required in the making of a hot-water 
incubator (Fig. 58). The set includes a tank of cold-rolled, hard, 
bright copper, with large flues, and a tube for the regulator 




Fig. 59i— The "Silver" Chimneyless Burner. 
rod to pass through, filling screw and draw-off outlet, also 
elbow, tee, hood and side lining, damping tray, and oil 
container for the lamp. 

Fig. 59 is a drawing of the " Silver " chimneyless burner, 
with a movable cone and screw collar adapted for use with 
tank machines. 

The Incubator Lamp Hood (The J. B. Bverall Manufacturing 
Co., Hayes, Middlesex) (Fig. 60) is made of strong tinplate, 
stove-enamelled black, the upper part being packed with asbestos 
wool to retain the heat, The flanged side for fixing to the 
incubator is recessed, giving an air space between the latter and 
the hood as a protection against the heat of the lamp. The lamp 
reservoir is fitted to a tinned ii-on shoe furnished with a spiral 
spring to bring the lamp close up to the flue, and the short 
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lamp-ohimney is fitted with a non-conducting holder enabling 
it to be removed -while hot. 




Fig. 60.— Incubator Lamp Hood. 
Mounting Capsule Regulators.— The sectional drawing here 
given (Fig. 61) shows an excellent method of mounting the 
capsule to avoid the heat of the hot-water tank being conducted 
through the stirrup direct to the capsule, and by so doing 
rendering it less susceptible to the fluctuations in the tempera- 
ture of the air in the egg chamber. The tube through the tank 
should be about |in. in diameter, and the corks should be bored 



TANK- 
TUBE 



iV 



CORK 

-h REGULATOR 
TUBE 



TANK,, 



A 



CORK 



Fig. 61,— Method of Modntinq a Capsule Resulator. 
centrally. Soldering this tube to the tank is unsatisfactory for 
the above reason. The corks, as in the sketch, being non- 
conductors of heat, efEectively insulate the metal stirrup or 
capsule table, and with it the capsule, thus leaving the latter 
subject to the surrounding air only. 

Q 2 
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Overall's Humidity Qauge (The J. B. Ererall Manu- 
facturing Co.). — The amount of moisture recommended by- 
different incubator operators as desirable to secure best results 
varies widely. Moreover, until this excellent instrument (Fig. 62) 
was put on the market there was no convenient and at the same 
time reliable method of ascertaining the exact degree of humidity 
actually present, as this depends upon so many conditions, namely, 
the moistness and temperature of the incoming air, the rate at 
which it passes through the machine, the position of the water- 
supply, the area of the latter exposed to evaporation, the stage of 
incubation, etc. More than one incubator has come under the 
notice of the writer which has evaporated large quantities of 
water, but stiU, owing to the rapidity of the air-current through 
the machine, has dried the eggs too much. The amount of water 
evaporated is a very unreliable measure of the drying effect, 
or otherwise, of the atmosphere of the egg-chamber. For 
further information on this subject the reader is referred to 
"Incubation, Natural and Artificial," by the author of this 
book. 

Bverall's Humidity Gauge, or Hygrometer, is a modification of 
the wet and dry bulb thermometer. The latter consists of two 
thermometers. The bulb of one is covered with muslin, which 
is connected, by means of a thick strand of cotton, with a vessel 
of water ; the cotton strand sucks up the water to the muslin 
enclosing the bulb, just in the same way that the wick of a candle 
sucks up the melted wax or fat. When water passes from the 
state of liquid to that of vapour heat is absorbed. A drop of 
water on the hand, in its evaporation, produces the sense of cold, 
spirit of wine and ether producing even greater cold, because of 
their greater volatility. Owing to the loss of heat, by evaporation, 
from the muslin enclosing the bulb, the heat registered by this 
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thermometer is lower than that of the exposed thermometer. 
If the air were charged with moisture to the extent of its capacity, 
or, in other words, if it were saturated, no evaporation would take 
place from the covered bulb, consequently there would be no loss 
of heat, and the two thermometers would register alike. On the 
contrary, if the atmosphere were very dry, evaporation from the 
covered bulb would be great, the resultant loss of heat would also 
be great, and the difference in the readings of the two thermo- 
meters would be wide. 









Fig. 62.— Eveeall's HuMmiTv Gauge. 



As a thermometer ia provided with every incubator, and as it 
is only necessary to register the humidity at the temperature of 
104deg. EveraU's Incubator Humidity Gauge dispenses with the 
uncovered thermometer, and in place of the covered thermometer 
above referred to, a hygrometer measuring the degree of humidity 
at 104deg. only is used. It acts in this way : When the ex- 
posed incubator thermometer reaches 104deg., and, for the sake 
of illustration, should the moistness of the egg-chamber be 
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exactly midway between perfect dryness and saturation — that 
ia, if it should have a humidity of 50 per cent. — the reading oi 
the mercury would be indicated on the scale at the figure 50. 
A.gain, the incubator thermometer being still at 104deg., if 
the air should be damper — containing, say, 70 per cent, of its 
full moisture capacity — less evaporation would take place from 
the covered bulb, less heat would be lost, and the reading of 
the hygrometer would be higher, namely, at 70. The instrumeut 
is scaled from 50 to 80. 

Thermometers. — In artificial incubation nothing plays a 
more important part than the thermometer, and as many of 
the cheap ones sold are entii'ely unreliable, and worse than 
worthless, a few words in regard to them may be of use. 

Thermometers should have the degrees marked on the stem, 
as those mounted on wood or metal have tbe scale stamped 
on the latter by the hundred at a time, the sealed glass 
tubes being afterwards fitted to them. The rise and fall of 
the mercury in the tube may, or may not, coincide with the 
scale on the wood or metal mount ah-eady prepared, in some 
cases the reading being several degrees out, and, at the best, 
only correct at one or, at most, two places. Moreover, those 
mounted on wood, or with spirit in place of mercury, do not 
respond quickly enough to any variation of temperature that 
may take place. Even thermometers etched on the stem are 
not necessarily reliable. After being sealed they should be kept 
a considerable time before being scaled, otherwise the subsequent 
contraction of the glass tube causes the mercury to indicate 
slightly higher than the correct temperatm-e. Any thermometer, 
however, may be used in an incubator after it has been tested 
by comparison with one known to be coirect, if proper allowance 
is, of course, made for the amount of its inaccuracy. 

In the Nonpareil Incubator (W. Tamlin, St. Margaret's, 
Twickenham, Middlesex), described on pages 63-55, an L-shaped 
thermometer is used, the bulb-end of which passes into 
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the drawer, while the scale, indicating the temperature, is 
held to a metal plate on the outside of the drawer by means 
of clips. The temperature of the drawer can thus be 
ascertained without the necessity of withdrawing the thermo- 
meter and the consequent possible lowering of the reading 
of the thermometer in doing so. Also, by adjusting the 

Fig 63.— The Straight Drawer Thermometer. 
screws which hold the metal plate, the thernjonieter can be 
raised or lowered to suit any sized eggs, by varying the 
position of the metal plate. It can be removed in the same 
way as a straight one, when turning the eggs, by simply 
releasing it from the metal clips. 




Fig. 64 — Thb L-Shapbd Thermometer. 
The following incubator fittings of various kinds are made 
by the J. B. Everall Manufacturing Co., of Battersea 
Works, Hayes, Middlesex : The straight drawer thei-mometer 
(Fig. 63) is scaled and figured from 95deg. to llOdeg. on 
the tube ; 104deg. is indicated by a red arrow ; an expansion 
chamber is provided at the top to prevent bursting when 
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heated above llOdeg. ; and the bulb is cylindrical and very 
sensitive. 

In the L-shaped thermometer (Fig. 64), special care is taken in 
the construction to prevent the mercurial column becoming 
disunited at the elbow as in some thermometers. It is, in other 
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FiQ. 65— The Tank Thermometer. 



respects, like the straight one above described, both of which 
are made in various sizes, from 6in. to 12in. in the straight 
ones, and from 3Jin. by 3Jin. (for atmospheric machines) to 
3in. by 7Jin. or more in the L shape. 

The tank thermometer (Fig. 65), for registering the heat of 
the water, is divided on the tube from 120deg. to 180deg., and 
they are made either 13in. or 15in. long. With any of these 
thermometers a " Kew " Observatory Verification Certificate 
can be supplied at an extra charge. 

Everall's Hanging Thermometer (Fig. 66) may be suspended 
immediately above the eggs, and is suitable for hot-air incu- 
bators having glazed doors. 




FlU. 66.— EVEKALLS HANGINQ THERMOMETER. 

The Everall Co.'s aluminium and steel regulator, illustrated 
in Fig. 67, consists of bands or thin bars of these 
metals, which expand in different degrees, causing an 
upward bulging of the aluminium by its greater expansion, 
and which operates the lever by means of the lifting- 
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rod. Although not so sensitive or so powerful as the spirit 
capsule or disc form previously described, these regulators are 




Fig. 67.— Everall's Aluminium and Stekl REauLATOR. 

very convenient and are not affected by changes in the baro- 
metric pressure. For places abroad, situated at a great altitude, 
they are especially suitable, as their correct working is not 
affected by altitude. 

Automatic Gas Regulating Valve (The J. B. Everall 
Manufacturing Co., Hayes, Middlesex.) — It has been long 
known that gas could not be used for working incubators, on 
account of the fluctuations of pressure from the gas mains. 



<!^ 




FlQ. 68.— EVEHALL'S AUTOMATIC QAS-REaULATINQ VaLVK. 

The device shown in Fig. 68 (mado by the above, also by the 
Incubator Components Manufacturing C!o., and otlier firms). 
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however, automatically corrects these variations. In action it 
is very sensitive, quickly responding to any variation in the 
pressure of gas, and regulating the flame to a uniform height, 
night and day. Its usefulness is such that it may be applied to 
other work as well as being used for incubators. 

The Extension Feeder Oil-container for Lamps (The 
J. B. Everall Manufacturing Co.). — This consists of an 
extension of the reservoir, supplied with a filling-hole with 
a screw cap, which enables the lamp to be charged with oil 
without the necessity of removal from the hood. The exten- 
sion also answers as a handle by which the lamp may be 
removed, and is fixed either to one side of the oil-container 
or in the centre. 

The " Chekflo " Oil-can (Everall & Co.) is an improved 
paraffin can (see Pig. 69) designed for replenishing lamp 




Fio. 69.— Thb "Chekflo" Oil-can. 

reservoirs, and is so constructed that when the oil in the 
latter reaches the spout of the filler, the ingress of air 
into the can is stopped, and as a consequence the outflow of 
oil is checked, as the oil will not leave the can unless aa 
equivalent space can be taken up by the inflowing air. 
This is efl^ected by the can having an air-tight stopper. 
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Along the top of the insid« of the spout a small air-tube is 
provided, which permits air to enter the can ob the oil runs out 
until the entrance to this air-tube at the end of the spout is 
closed by the oil in the reservoir. 

Hot-air Incubator Heater.— Fig. 70 shows the heater 
generally used in hot-air non-moisture incubators, and made 
by the Incubator Components Manufacturing Co., Gloucester, 




Fig. 70.— Hot-air (Non-Moistcrk) iNCUBiTOR Heatfb. 

and by the J. B. Everall Manufacturing Co., Hayes, Middlesex. 
It is divided into three compartments. The fumes from the 
lamp pass up the inside flue and down the outside of the fresh 
air inlet passage. The fresh air thus gains heat by contact 
with the hot walls on either side of it. The fresh air passage 
leads, by a pipe near the top at right angles to the heater, into 
the upper part of the incubator. Another pipe or tube near the 
bottom exhausts the air from the bottom of the incubator into 
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the fresh-air passage again, where it mixes with the fresh 
ingoing air. The heater is covered with a thick coat of 
corrugated asbestos, as the efficacy and economy of this method 
of supplying heat to the egg-chamber depends mainly on the 
quality of the packing and eflicieiicy in retaining heat. A small 
window is provided, through which the flame of the lamp may 
be seen. 

New Hot-air Heater (J. B. Everall Manufacturing Co. and 
Incubator Components Manufacturing Co.). — The accompany- 




FiQ. 71.— Sectional View of New Hot-air Heater 



ing drawing (Kg. 71) illustrates a new kind of heater recently 
adopted in some hot-air incubators. It is, as in the preceding 
one, of iron castings riveted or bolted together, air-tight and 
smoke-proof, without reliance on solder. The fumes from the 
lamp pass up flue 3, then by a cross flue 8 into flue 9, through 
which they descend and escape at the bottom, none going into 
the egg-chamber. The fresh air enters at the bottom of the 
passage 7, 7, becomes heated by proximity to the central flue 
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3, and passes into the incubator, when the damper is down, 
by tube 6. When the damper rises, the surplus heated air 
escapes through the opening 1, controlled by the damper. There 
is no exhaust-pipe, as in the older style of heater, drawing the 
air from the bottom of the incubator into the lower part of 
the fresh-air passage 7, 7. In incubators having this style of 
heater, the ventilation is by inward and outward diffusion of 
air through the porous felt bottom of the incubator. 



CHAPTER X. 



A HOME-MADE INCUBATOR. 

For the convenience and help of those who, from economical 
or other reasons, may prefer to attempt a home-made incubator, 
the following instructions may be desirable. Anyone, however, 




Fig. 72.— ITome-made 36.EGn Htdbo Inccbatok. 



who has read carefully the preceding chapters, and who has 
noted the essential features necessary to successful incuba- 
tion, and the salient points in the machines which have been 
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described, will find little difficulty in constructing a very 
serviceable incubator, even without the assistance of further 
instructions. 

-a — riv 




Via, 73..— LONOITUDINAI SeOTIOH OP 36-EQa ISCDBAIOS 




-SS" 
Fig, 74.— Plas op 36.13(jo Tnccbaiok. 

Of the three types of machines — namely, the hydro, in which 
the heat is supplied by a hot-water tank, those in which the 
fumes of the lamp are allowed to enter direct into the egg- 
chamber, and those in which the heat is supplied by radiation 
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from hot-air pipes, &c., the second perhaps presents least 
diflioulties in the way of an amateur making his own; hut 
although very satisfactory results can be obtained from such 
machines, most people prefer a hydro. 

The incubator (,Fig. T2) of which Fig. 73 is a sectional draw- 
ing, and Fig. 74 a plan, is of about thirty-six-egg capacity, and 
consists of a rectangular box, whose outside measurements 
are 26in. long, 17in. wide, and 21in. deep, made of fin. stuff 
(that Is, finished thickness). The workmanship and degree of 
finish desired in the case, each must determine for himself 
according to his skill or fancy. Suffice it to say that it must 
be strong, and if the maker can dovetail the joints, all the 
better; if he cannot, French nails or screws may be used. 
The top, however, must be screwed, to make it removable, for 
facility in opening the machine if needful for repairs, and 
should be battened across the grain to obviate the risk of 
warping, to which it is liable, owing to the excessive heat to 
which it will be subjected. 

In the upper portion of the case there is a tank, made 
preferably of copper or zinc, 20in. long, llin. wide, and 12in. 
deep, resting on fillets of wood Jin. thick and Sin. deep, 
standing on the bottom and at a distance of 2in. froia the two 
sides and back of the case. A cavity of about 2in. in width 
is thus left between the top of tank and the case, and all 
round the sides of the former and egg-drawers. This space 
must be filled with packing, the more non-conducting the 
better, as hair-felting, wadding, or gun-cotton wool, to con- 
serve the heat. For the same reason, it is also a good plan 
to line the sides and top of the case with thick brown paper, 
using flour paste. 

The tank is traversed by a flue 2in. in diameter, and 
standing lin. from the three sides and the bottom. A vertical 
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Tent-shaft, or tube, l^in. in diameter through which the wire 
oonneoted with the regulator passes, is fixed to the bottom of 
the tank and projects lin. through a hole in the top of the 
case, making its length about 16in. 

The lid of the tank, through which is a hole for the vent- 
tube to pass, being movable, can be placed on the tank, after 
the latter is filled with water, the lid of the case, with its 
2in. of packing fastened underneath being put on last. About 
IJin. under the tank the two drawers, consisting of a frame- 
work lOin. long, 8in. wide, and 2in. deep, with a perforated 
zinc bottom dished towards the centre of the incubator, are 
placed on suitable runners. Separating the drawers there are 
in the centre two fillets of wood, 2in. apart and 3in. deep, 
the tops of which are level with the tops of the drawers. 
Between these an open space is provided for the regulator. 
The drawers, which it will be noticed are placed lin. from 
the bottom of the case, thus providing space for the water- 
trays, slide in between the above-mentioned centre fillets and 
the rests for the tank. 

The apertures in the case to receive the drawers and water- 
trays should be full Sin. wide and 3in. deep. They are closed 
by separate doors, not fixed to the drawers, and which must 
be packed like the rest of the case. 

Half-a-dozen g^in. holes must be made at equal distances 
apart under the egg-drawers, or front of the case, for ventila- 
tion; while a hole must be provided about level with the top 
of the eggs between the two drawers for the insertion of the 
thermometer. A screw-tap at the bottom of one side of the 
tank would also be found useful for drawing off the water. 

In this book we have described over a dozen regulators, but 
by far the best and most reliable is the spirit capsule (see 
page 44). 
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The T-shaped entrance-flue and the elbow outlet flue should 
be made separate, and passed through holes in the case into 
the flue in the tank, into which they should fit tightly. To 
prevent loss of heat by radiation, the T-shaped entrance-flue 
and the lamp might be encased in a metal box, or the flue 
could be water-jacketed, or wrapped well with non-conducting 
material. 

In working, the heat enters at the bottom of the T-piece, 
and, as long as the damper is closed, passes through the tank 
flue, thereby heating the water, and out by the elbow-piece. 
When the required degree of heat is reached, by the operation 
of the regulator the damper lifts, and allows the surplus heat 
from the lamp to escape at the top of the T-piece, and at the 
same time the valve immediately over the vent-shaft also opens, 
and allows some of the heated air already in the incubator to 
escape. 
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CHAPTER XI. 



TEE ARTIFICIAL BEARING OF CHICKENS. 

To raise chicks artificially, good brooding accommodation in 
as essential as are good incubators, because the most profitable 
chicks for laying, and especially for table purposes, are brought 
into the world at a time when severe winter weather must ba 
prepared for. It la also easier and more profitable to rear 
hundreds of chicks with suitable and convenient brooders, than 
dozens by the natural method. In brooding, the hen sits on the 
ground, the chicks nestle amongst her feathers, and are surrounded 
by a genial warmth. The ground also becomes considerably 
heated by the fowl's body. In the artificial mother, it is essential 
that the heat should be mainly from above, but, at the same time, 
the floor must not be cold and damp, or the chickens will make 
for the uppermost place, and the weaker ones will be trampled 
and crushed to death. As chicks sit down to sleep, a cold, damp 
floor, however warm overhead, chills them, and causes cramp and 
crowding. Too much bottom-heat, however, as would be the case 
if the source of heat were below, is a sure cause of leg-weakness. 
The position of the source of heat is of less importance than the 
necessity of its being evenly distributed, and not all in one place 
either top or bottom. 

Heat at wMcta. to work Brooders.— Ohicks should be 
allowed to remain in the incubator ten or twelve hours after 
leaving the shell — that is, nntJil they are thoroughly dried, and 

H 2 
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have assumed their fluffy, or downy appearance, unless a warm 
drying box or nursery is provided with the incubator. For the 
first twenty-four hours, warmth is all the chicks require, the 
yolk absorbed into the abdomen just previously to the chick's exit 
from the shell, supplying all the nourishment it needs during that 
period. Newly-hatched chicks are practically almost naked, as 
their downy covering is not a very good protection against cold, 
and if a chick once gets chiUed or stimted, it never fully recovers, 
and is never able to regain lost time. The temperature of the 
brooder should be at first about 90deg., the heat being gradually 
reduced to 70 or 75deg. by the end of the third or fourth week. 
Artificial heat should be continued during the night after it has 
been dispensed with during the day. Although ample warmth is 
very desirable — and it should be remembered that the hen broods 
her chicks with, approximately, the same heat with which she 
hatches them — the chicks when a week or ten days old, can bear a 
considerable amount of cold without harm, if the weather is dry 
and they always have at hand a warm, snug brooder to run to. 
If chicks are watched in cold weather it wiU be noticed that they 
do not remain out long at a time, but frequently return to the 
foster-mother to get warmed up again. The best criterion of the 
most suitable temperature at which to keep a brooder is to be 
found in the chicks themselves. If, instead of squatting con- 
tentedly in nearly any part of the brooder floor, they huddle 
together excessively, or chirp discontentedly, or have a hardness 
about the vent, indicating diarrhoea, the probability is that more 
heat is needed. 

Cleanliness. — Without cleanliness, disease, death, and failure 
are certain. Suitable feeding troughs and drinking fountains 
should be provided, and food should never be left to become sour 
and tainted. The excrement should be frequently removed, and 
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the floor of the brooder cleaned. Limewash, to which a little 
glue has been added, to give adhesiveness, should be freely used, 
both in coops and fowl-houses. This entails some trouble, but it 
is necessary, and repays the labour involved. Incubator chicks 
start Hfe free from the insect pests which sap the life-blood of 
many hatched by hens, and if kept away from the latter, need 
never be troubled with vermin, and, as a consequence, they will 
not be liable to many of the ailments of chickens brooded by 
the hen. 

Dampness. — Chickens can bear cold after they are a week or 
two old, but dampness is fatal to success at any stage of the 
chick's career. The floor of the brooder should be covered with 
sand, moss-litter, chaff, dry earth, etc., as bare boards are a 
fruitful sovu-ce of leg-weakness. They must have a run on Mother 
Earth, as chicks cannot be reared altogether inside on any kind of 
floor. Whether the foster-mother and run are placed on grass or 
on dry earth, is immaterial. Each has its advantages, though the 
former is generally preferred. Dry earth provides better scratch- 
ing exercise, supplies some food that grass does not, and can be 
kept sweet longer than grass, as it can be dug or hoed over from 
time to time. Where space is limited this is an important con- 
sideration, as grass runs need to be changed almost daily. Like 
fowls, chicks do better in small flocks than large ones, but the 
number that may be safely allowed together depends largely on 
the brooder. If the latter has plenty of room, wiDh a fairly equable 
temperature in all parts, and if the chicks are all of one age and 
there are no weakly ones, fifty or more are not too many, though 
it is better to have two small brooders for about twenty or thirty 
each than one large one for fifty or sixty. 

Brief descriptions of a few of the better-known foster-mothers 
follow. 
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The Metal Hen Coop Brooder (Dairy Outfit Co., King's 
Gross, London, N.). — This brooder (Fig. 75), as its name implie*, 
is primarily intended for use inside a coop or shed, but it may also 
be used outside, except in severe weather It is made in two 
patterns, namely, with natural wool sides, or entii-ely of metal. 
In the first pattern the walls are porous, ensuring natural 
ventilation, and during the coldest weather the chickens are 
as warm as under the hen, this being attained without vitiating 
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FiQ. 75.— The Metal Hen Coop Broodee. m 

the air by unduly confining it, and without draughts. Where 
rats, &c., are feared the second pattern is recommended. This 
kind of brooder meets the desires of small rearers, and of those 
who prefer to rear chickens in small batches, by which method 
they usually thrive the best. The lamp is used without a 
chimney, and is wind-proof. It is enclosed within a perforated 
zinc guard. By means of a radiating plate the heat is brought 
down to the backs of the chicks. 
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The Metal Hen Twin-Brooder (Dairy Outfit Co.). — In this 
pattern there is a wire partition across the centre so that two 
broods can be reared at one time, or weakly chicks kept separate, 
or chicks of different breeds kept apart. The partition is 
removable, and the whole may be used as one brooder. 

Various covered i-uns are supplied, specially suited for use 
with these Metal Hen brooders. 

The Standard CMckeu-Bearer (made by the sa.me firm) 
consists of a heated chamber or dormitory from which the 
chicks have access by an inclined plane to an outer grass run. 
The walls are of double thickness, and the space between is 
packed. The tank is of copper, and the lamp, made as wind- 
proof as possible, is, for greater accessibility, fixed in the 
outer run. 




Fig. 76.— Calwat's Eeareb. 



Calway's Patent Chicken Rearer (made by W. Calway, 
Gloucester).— In this brooder (Figs. 76 to 78) heat is radiated 
from an iron cone. A, enclosing a lamp, d ; B is a disc to 
throw the heat to the sides. To increase the temperature of the 
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rearer, open the valves (r, Kg. 77, and A, Fig. 78) towards the 
sides of the rearer. This reduces the openings bb (Fig. 78), 
thereby admitting less cold, fresh air into the cone. To lower the 




Fig. 77. —Interior of Calway's Bearer. 




Fig. 78. —Ground-Plan of C'alway'.s Eearek. 

temperature, allow more air to pass into the heating cone by 
increasing the openings bb. In Fig. 77 C is the hot-air pipe 
and B the floor of the brooder. 

Hearsou's Hydrothermic Foster-Mother (Spratt's Patent, 
Limited, 24 & 2-5, Fenohurch Street, London, E.G.) consists of 
three chambers, viz., a sleeping compartment or dormitory, a 
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glass-covered run, and a wire-covered run. The sleeping com- 
partment is heated by a paraffin lamp, which bums ia a wind- 
proof lantern situated at the rear, and which imparts its heat to 
a copper tank, fiUed with hot water, occupying the upper 
part of the doi-mitory. A circulating flue from the lamp heats 
the tank in the same way as in the hot-water incubators. 
Openings are provided from the sleeping compartment to the 




Fig. 79.— Hearson's Hydrothermic Foster-Mother (closed). 



glazed run and to the wired run. A tube at the ridge of the 
roof of the sleeping compartment is provided for fiUing the 
tank, and an overflow tube (placed under one of the eaves) 
indicates when the tank is full enough. A screw plug is also 
provided for emptying the tank when necessary. The dormitory 
and glazed run have movable wooden floors. The glass in the 
roof is fixed in a convenient manner without putty. 

The whole apparatus can be taken apart and put together 
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without the use of tools, and can be packed away in Tery little 
space. It is shown closed in Pig. 79, and arranged for use, with 
outer run, in Tig. 80. 




Fig. 80.— Hearson's Foster-Mother with Outer Run, 

Eearson's Champion Foster-Mother (Spratt's Patent 
Ltd.). — This brooder (Pig. 81) consists of a warm sleeping com- 
partment and a wii-ed run. In the inner and warmer portion 
is a copper water-tank, which is heated by a petroleum lamp 




Fio. 81.— HEARSON'S Champion Foster-mother. 

placed outside the sleeping apartment. Presh air is supplied to 
the dormitory by means of a Tentilating shaft which passes 
through the hot- water tank; thus only warm air is admitted 
and draughts are avoided. 
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The Conqiiieror Bearer (made by W. W. Greenwood, 
Bedford). — This brooder (Fig. 82) consists of two apart- 
ments, with an additional wired run, if wanted. The lamp is 
placed inside a wire guard. Over the lamp 13 a radiator, which 







Fig. 82.— The Conqueror Eearek. 



helps to thi'ow the heat down to the chicks. The fumes from 
the lamp escape by vents just under the inner lid of the sleep- 
ing apartment. The glass in the run is removable at will, and 
by means of handles the whole can be readily transferred to 
fresh ground. 

Fhipps' Perfection Foster-Mother (A. E. W. Phipps, 
Harbome, Birmingham) is an excellently made appliance 




Fig. 83.— The Perfection Foster-Mother. 

(Fig. 83), and consists of three compartments of graduated heat. 
It is heated by a hot-air tank. 



108 



Incuhators and their Management. 



E. H. Taylor's Hot-water Tank Bearer (E. H. Taylor, 

Welwyn, Herts). — In this rearer (Fig. 84) access can be got to 
the chicks in the warm chamber from above. The lamp is 
enclosed in a wind-proof lantern in the outer netted run, which 
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Fig. 84.— Taylor's Hot-water Tank Rearer, 

can also be glazed by fixing panes by means of turn-buttons. 
The walls of the sleeping place are double, and packed between. 

The Sunbeam CMcktu-Bearer (W. Tamlin, St. Margaret's, 
Twickenham, Middlesex) is heated by a steady supply of hot air 
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Fio. 85.— The Shnbeam Chicken-Rearer. 

derived from the lamp flue and tank. The rearer is of wood, well 
constructed, and, as in the " Nonpareil " (page 109), consists of 
two compartments (Fig. 85) with an inner roof to the dormitory. 
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The Nonpareil Chidcen-Rearer (W. Tamlin, St. Margaret's, 
Twickenham, Middlesex) consists of two compartments, namely, 
a warm chamber and an outer run. The heat is supplied by 
a copper hot-water tank which covers nearly the whole of the 
dormitory. The lamp, with boiler to keep up the circulation 
of hot water in the tank, is placed in a wind-proof lantern in the 
outer run, and runs on a spring bottom shoe which clips it 
automatically into position. The rearer is fitted, as in several 
other rearers of this type, with handles and wheels (Fig. 86). 




Fig. 86.— The Nonpabeil Chicken-Eearer. 

The Cyphers A Brooder (manufactured by the Cyphers 
Incubator Co., 119-125, Finsbury Pavement, London, E.G.). — 
In this outdoor b-ooder (illustrated in Fig. 87), which has 
a floor space of 5ft. by 3ft., there are two compartments, with 
a tihird under tihe " hover " (a circular cover, surrounded by 
a fringe or lippets of felt, or otlher suitable material) imme- 
diately around the lamp. T!he front half of tlbe brooder is 
reached by a runaway, or slope, and is lighted by three panes 
of glass. In severe weather or during the night, the front part 
may be closed, thus confining all the heat to the rear apart- 
ment, where the ahicks are brooded under the circular hover, 
with heavy fringed curtain, previously mentioned. During the 
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daytime, the runaway can be let down, wlien the heavy woollen 
curtain retains moat of the heat in the rear compartment. 

This brooder is heated by a stove passed under the floor, which 
is protected underneath by a sheet of galvanised iron, with an 
air space between it and the floor above. By means of the 
sliding board on which the lamp is placed, it is easily pulled 
out and replaced. By the aid of a mirror placed on the left 




Fio. ST.— TiiK Cyphers A Bhoodeb. 

side, the size of the flame may be ascertained ; and by means 
of the long spindle to the lamp the wick may be raised or 
lowered without opening either lamp door or brooder. 

The Prairie State Outdoor Brooders, Style C. (Prairie 
State Incubator Co. ; British Representative, Robt. A. Colt, Ltd., 
8 and 9, Chiswell Street, B.C.). — These are made in two sizes — 
3ft. square and 4ft. square — and have span-roofs. The lamp is 
placed at one end, where it is in sight and easily accessible. The 
heat is applied on much the same principle as in the Prairie 
State Incubators. A flue from the lamp conducts the heat into 
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a radiator, which forms the top of the hover. Under the bottom 
of the radiator, at a distance of about halfnan-inch, is wire 
gauze, which prevents the chicks from crowding up under 
the hover, and allows a constant circulation of air over their 
heads. 

The lamp is enclosed in a case, which protects it from the 
wind. The cold-air pipe supplying the lamp does not enter the 
lamp case direct from outside, where it would be affected by 
draughts, but draws its air from inside the brooder, thus assist- 
ing in keeping up a constant circulation. The heating device is 
similar in principle to that of the ordinary tubular hurricane 
lantern, the fumes from the flame of which are drawn, mixed 
with outer air, from the dome at the top of the chimney into 
the tube on each side of the chimney, through which they are 
again drawn downwards into the flame. The roof of the 
brooder is of galvanised iron and glass. The entire brooder 
may be taken to pieces for storing away. 

An indoor brooder and a cheaper outdoor brooder (Style 0) 
are also made by this firm, both similar in principle to the one 
described. 

The Rising' Sun Brooder (Randolph Meech, Poole, Dorset) 
has two compartments (Fig. 88), with a movable floor to each. 
The front of the run is of half -inch wire netting, with removable 
glass panes for very cold weather. The cover in the dormitory 
stands immediately above the heat-drum, and is heavily 
curtained. This heat-drum is large and of cast-iron. Under 
the wooden floor is an iron plate separated from this wooden 
floor by a IJin. cavity, which prevents the fumes of the lamp 
from getting into the chick-chamber, and the floor from 
becoming overheated. A current of air passes between the iron 
plate and the wood floor when the lamp is lit, circulates round 
the heat-drum, and passes through the perforated zinc guard 
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round the heat- drum into the centre of the nest. This prevents 
overorowding, and only pure warmed air enters the brooder. A 
ventilator is provided on the top of the hover. 




FiQ. 88.— The Rising Scn Brooder. 

A strong lamp is supplied with a long spindle allowing for the 
adjustment of the flame from the outside. Many well-considered 
details add to the convenience of operating this brooder. 

The Wooden Hen Brooder (by the same maker) is similar 
in construction to the preceding, but is smaller, being intended 
for smaller batches of chickens. 

The Gloucester Brooder (The Incubator Components 
Manufacturing Co., Gloucester) has two compartments, with the 
hover or central sleeping chamber forming a third, much in 
the same way as in the Phoenix Brooder (pp. 113-115). A pipe 
brings heated fresh air from below the floor into the centre 
of the hover, which is surrounded by heavy lappets. The hover 
is provided with a thermometer, the temperature of which can 
be seen at a glance, and in the centre is an adjustable ventilator. 
The lamp is fitted with a ohimneyless burner, and the wick can 
be turned up or down without removing it from its position. 
It is storm-proof and provided with a safety-shield to prevent 
the oil from becoming over-heated. All the interior parts are 
movable, so that the floors and heating apparatus can be 
removed for cleaning. 
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Shaw's Scientific Hen Poster-Mother (William Lea. 
Royal Appliance Works, Birkdale, Southport). — This brooder 
(Fig. 89) is strongly made and of convenient size. The lid of 
the brooder slides either way. In the lid there is a small slide 
to use when taking out or replacing the lamp in the heater, so 
that it is not necessary to remove the whole lid for this purpose. 
The heater is fixed and consists of three cones. The lamp is 
passed through the above-mentioned opening in the lid into the 
heater. The fumes are directed through the double oompart- 




FiG. 89.— Shaw's Scientific Hen Foster-mother. 

ments of the heater, travel downwards to the circumference, 
then ascend to the apex and pass out into the outer air. A 
supply of fresh air circulates around the lamp cistern, tending 
to keep the oil cool, and in passing upwards becomes warmed by 
the conical heater. 

The Phoenix Outdoor Brooder (H. W. Stephens, Calton 
Road, Tuffley, Gloucester) is 6ft. 6in. long by 3ft. wide, and in it 
the chicks have a choice of three temperatures. The heating 
arrangements and floors are removable for cleaning. The heat 
is derived from a lamp which slides under the centre of the beat 
drum. The lamp is provided with a safety shield to prevent its 

I 
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becoming over-heated. Under the wooden floor of the warm 
chamber is a large sheet of galvanised iron to obviate danger of 




Fig. 90.— The Phcenix Outdoor Brooder. 

fire or fumes from the lamp getting into the chick chamber. A 
supply of fresh air enters from outside the brooder: passing 
through the iron and wood floors it comes in contact with the 




Fig. 91.— The Phcenix Outdoor Brooder— Interior. 

beat drum, and, getting warm, it passes up inside the wire guard 
in the centre of the hover, where it is distributed over the backs 
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of the chicks. A reliable thermometer is provided, which is so 
placed that it can be read from the outside. The Phoenix 
Brooder is shown in Figs. 90 and 91. 

The Glevnm Brooder (Horace W. Stephens, Oftlton Road, 
Tuflley, Gloucester) is 6ft. long by 3ft. wide, and has double 
waUs. The interior is in two compartments, each 3ft. by 3ft. In 
the nursery portion one-half of the space is occupied by the 
hover. The heat is derived from a cold-air flush lamp, which 
takes its air from the inside of the brooder through a galvanised 
iron pipe, so that the lamp is protected from the outside wind, 
effective cii-culation being kept up by means of sliding ventilators 
at the top of the sides. Beneath the hover there is a constant 
supply of fresh au% which has become warmed by contact with 
the flue. The lamp is placed under the left-hand side of the 
brooder, the heat being carried up through a flue into the 
radiator, which forms the top of the hover, and there it is evenly 
diffused over the hover. Half an inch from the bottom of the 
radiator is fixed a piece of wire gauze, which prevents the chicks 
from coming in contact with the hot radiator, and allows a 
circulation of air above their heads. 

Sectional Brooders are of American design, and intended 
for use where large numbers of chicks are to be reared. They, 
of course, require a suitable house in which to operate them. 
They are made generally 6ft., 9ft., or 12ft. in length, and about 
3Jf t. wide, each 6ft. length being divided into two 3ft. sections, 
each to accommodate 100 chicks. The lamps, placed at the end, 
heat a hot-water tank, creating a cun-ent of heated water 
through pipes from the tank along the top of the brooder and 
back to the tank again. These brooders, as shown in Fig. 92, 
are made by Randolph Meech, and Prairie State indoor brooders 
are imported by Robt. A. Colt, Ltd. 

I 2 
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In the former, the separate lids to each section of the brooder 
are fitted with adjustable ventilators. The wire-netted panels 
over the feeding places are provided with movable glass for use 
in winter. 

In all these brooders the floor may be raised nearer the heated 
pipes, or lowered, according to the size of the chicks. 




Fio. 92.— Sectional Brooder of American Design. 



Brooding-Houses, in which to place sectional brooders, 
when other suitable accommodation is not at hand, are made by 
Randolph Meech, Poole. 

Safety Brooder Stove (The J. B. Everall Manufacturing Co., 
Hayes, Middlesex). — With a stove of this description (Fig. 93) 
the making of a serviceable brooder is a comparatively simple 
matter. The heating power is two or three times that of an 
ordinary brooder lamp ; it can be fitted into any convenient- 
sized home-made brooder, and is safe and reliable. The body or 
reservoir is made of strong patent coated metal . A large safety 
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water space, one and a half incheB deep, is provided, holding 
nearly a quart of water, covering the whole of the top of the 
oil reservoir and keeping the oil cool, thns preventing the 
generation of explosive gases, which are a source of danger 
in flimsy lamps fitted with cheap humeri. A small safety tuhe 
is provided alongside and level with the wick tube, so that 
should any gas be generated, as is often the case when low-grade 
oil is used, this contrivance ailords a safe means of escape 
for it. 




FiQ. 93.— Safety Brooder Stove. 

As cleanliness is so essential in chicken-rearing and poultry, 
keeping, Everall's Gem Spray Pump (The J. B. Everall 
Manufacturing Co., Hayes, Middlesex) (Fig. 94) is exceed- 
ingly useful in keeping coops and houses sweet and sanitary in 
a manner that far supersedes the brush. Any place can be 
limewashed with the above appliance more effectually and 
quickly than with the brush. It can be also used for spraying 
disinfectants. It haa a gun-metal nozzle, adjustable to throw 
a solid jet a considerable distance with great force, or a coarse 
or fine spray, enabling cracks or crevices to be reached that 
could not be touched by the brush. 

The cylinder is of brass, furnished with an air-chamber for 
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maintaining a continuous stream. By means of an adjustable 
foot-bracket for steadying tlie pump in the pail, botb hands 
are left at liberty. There is a perforated brass strainer, to 
keep the contents of the pail in motion and well mixed. The 
pump may be used for spraying trees or plants or washing 




Fig. 94.— Gem Spray Pumi', for Limeavasiiing or Disinfecting Coops 
AND Houses. 



windows, &c. The valves being of metal do not clog or choke, 
even with foal or gritty matter. 

The Mistmaker Spray Nozzle, made by Randolph Meech, 
produces a penetrating mist-like spray with low pressure, 
and is useful in many ways on a poultry farm. 
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Grinding and Kibbling Mills. — To facilitate the 
preparation of dry broken grain, &o., in prefer- 
ence to moistened meals for feeding cbioks, there are 
several small and handy kibbling or crushing mills on 
the market. These are sold by several poultry appliance makers. 
The "Bentall" Grinding and Kibbling Mill, made by E. H. 
Bentall and Co., Heybridge, Maldon, Essex, is fitted with 
patent flexible grinding plates, which, being self-adjusting in all 
directions, run true one with another, thus ensuring an even 
sample of grinding. This mill may be adjusted to grind to a 
meal, or to kibble or crush all kinds of grain, coflee, drugs, char- 
coal, broken shell, dog biscuits, &c. By the smaller of the 
two mills made by this firm, 301b. or more of grain may be 
kibbled in an hour. 




Figs. 95 and 96.— Feediko-troughs. 



The Mistmaker Spray Nozzle. — The maker of this 
appliance should have been given as J. B. Everall, Battersea 
Works, Hayes, Middlesex. 



INCCBATORS, PAGE 118. 



120 Incubators and their Management. 

these two meals by lamplight. For the first day or two feed 
the chicks on any of the following : — (1) Hard-boiled eggs 
(unfertile ones removed from an incubator will do for this 
purpose) chopped fine, shells included, with an equal quantity 
of stale breadcrumbs, moistened, and mixed into a friable 




Fig. 97.— Tamlin's Fekdino-tkocgh. 

condition with milk ; (2) Coarse, dry oatmeal ; (3) Stale bread- 
crumbs, dry or moistened, but not made sloppy, with milk 
or water. After the first few days any of the following may 
be substituted, and the more the food is varied the better ; 
(4) One-third oatmeal to two-thirds barley-meal, scalded with 
boiling water and mixed into a crumbly condition; (6) Five 




Fig. 98.— Feeding-trough with Movable Wire Guard. 

parts oatmeal to one of boiled rice, mixed as No. 4 ; (6) Boiled 
rice mixed into a friable state with any meal. This is a good 
food for checking diarrhoea. The chicks should be early 
accustomed to crushed wheat, and afterwards to whole grain. 
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Bran Bhould be scalded to soften it, otherwise it is very 
indigestible and irritates the bowels. When scalded it is an 




Fig. 99.— a Simple FEiDiNG-TROnoH. 

excellent bone-forming food. Some animal food and an 
abundance of green food are necessary from the first week, but 
the former should be chopped fine. Feed regularly, giving as 




Fig. 100.— GREBNWOOD'S FEEDING-TROnOH. 

much as the chicks will eat, and afterwards removing what 
is left. Grit or sand should be scattered on the food, and a dry 
dust-bath must not be forgotten. The accompanying drawings 




Fia. 101.— Automatic Drinking Fountain. 

(Figs. 95 to 100) show suitable designs of feeding-troughs, which 
prevent waste, as the chicks cannot trample their food. The 
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trouglis illusteated in Figs. 95 and 96 are easily cleaned; in 
Figs. 97 to 100 trays in which the food is placed slide out at one 
end ; in Fig. 98 the wire guard is removable ; and in Fig. 99 
the inner portion of the trough may be lifted out. 

Fig. 101 shows an automatic drinking-fountain for chicks. It 
consists of a glass globe and a metal saucer. The globe is filled 
with water, the saucer is fitted over the opening in the former, 
and the whole is then inverted. As the water in the saucer is 




1<"1G. 102.— ACTOSIATIC DRINKINQ-FOUNTAIN 



drunk that in the globe gradually descends to take its place. 
The fountain illustrated in Fig. 102 is similar in its action. 

Feeding-troughs of good design, with triangular ends, are 
sold by the Prairie State Co. They are made of wood, in three 
different sizes — 18in., 24in., and 30in. The chickens canmot 
get into the troughs to scratch out tJie food, nor can they 
knock the troughs over. 

Where chicks are fed with older stock, as is very often the 
case, unless some auch appliances as the following are used, 
the younger birds do not get a fair or sufficient share of the 
food provided, or they are driven away till the older birds 
are satisfied. It is necessary, also, that young stock be fed 
oftener than, and with different food from, adult stock. 
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Boulton and Paul's Feeding Coop (Boulton and Paul, Ltd., 
Norwicli) supplies a want. Pood placed under the cage (Pig. 103) 
is protected from rain or sun and is accessible to chicks only. 




Fig. 103.— Bodlton and Paul's Feeding Coop. 

By moving the coop daily, danger from tainted ground is 
obviated. The chick openings may be partially closed to suit 
chicks of any size desired. 
PascaU's Chick-feeding Run (Boulton and Paul, Ltd., 
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Fig. 104.— Pascall's Chick-feeding Eum. 

Norwich) is another appliance for the same purpose. The 
illustration (Fig. 104) is sufficiently self-explanatory. 
Care should be taken to keep everything connected with chicks 
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—the coops, runs, feeding appliances, &c. — very clean. la case 
of chicks dying, tiey should be burnt, or buried deeply, as 
most ailments are more or less infectious. 

Chicks grow hardier and thrive at least as well if fed entirely 
on dry food. This method of feeding is much less trouble and 
more economical. As dry food, the following are all that are 
required : Millet-seed, canary-seed, groats, cracked peas, and 
hemp-seed. The following are good mixtures : 3 parts millet, 
3 parts canary, 2 parts finely-cracked peas, 1 part hemp-seed. 
A second mixture may consist of 3 parts canary, 3 parts groats, 
2 parts hemp-seed, 1 part cracked peas. Groats and canary-seed 
may be given separately if desired, but a blend of seeds, as 
above, is better. 

When the chicks are about a month old, finely-broken rice, 
wheat, maize, and rough oatmeal may be added with advantage. 
Give the chicks daily a little finely-chopped lean meat, unless 
they have access to plenty of insect life. An abundance of 
garden vegetable waste, if at hand, and quite fresh, is excellent, 
but should be chopped finely. Do not give the chicks more food 
at a meal than they will eat up, so that none is left to become 
tainted, and injure them. Feed often in small quantities. 

Provide the chicks cover for cold and damp weather. A 
sack supported on sticks will answer in the absence of a better 
arrangement. Under the shelter provide chaff, in which has 
been scattered a little cracked grain to induce exercise. Stir 
the chaff or other litter up frequently, and replace when damp. 

To cure diarrhoea, caused by wrong feeding or cold, place 
a little camphor in the drinking-water, and give a meal or two 
of cooked rice, strained as dry as possible. 

Chicken Boxes, for conveying newly-hatched chicks by rail 
are made by many firms. These are of light, thin wood, venti- 
late^ by about six holes, or of strawboard, which may be packed 
flat. The latter are lighter, quite as strong, and being col- 



The Artificial Rearing of Chickens. 125 

lapsible, are more convenient. Wm. Tamlin, St. Margaret's, 
Twickenham, Middlesex, and the Dairy Outfit Co., King's Cross, 
London, N., amongst other firms, supply strawboard chick- 
carriers. 

Randolph Meecli's Chicken Boxes (Poole, Dorset) are 
made of light wood, being 10|in. long, 6Jin. wide, and 5^in. 
high, for twelve chicks, and are ventilated. If a piece of felt is 
placed in the bottom, and a piece of fiannel hung loosely above 
the chicks, and the chickens are packed fairly close, they can 
bear a long journey in the coldest weather without injury. 

The best time to send chickens away is immediately after 
hatching, as the undigested yolk still in the abdomen provides 
the chick with all the food it needs for the first twenty-four 
hours or so after hatching. 



CHAPTEE XII. 



EQG-TESTER8 AND EGG-BOXES. 

The Jersey Egg-tester (Fig. 105) consists of a circular 
metal box, ■with an opening in the top large enough to hold 




Fig. 105.— The Jersey Egg-tester. 

an egg, and an opening in the side fitted with a funnel-shaped 
tube, through which the egg is examined. Inside the box, 
placed at an angle of 45deg., is a mirror. The light from 
above passes through the egg, and is reflected from the 
obliquely-placed mirror through the inspecting tube. 

Hearson's Champion. Egg-testing Lantern (Spratt's 
Patent, Limited) meets the difficulty of obtaining a very strong 
beam of light without overheating the eggs. As we approach a 
flame the light increases, but so also does the heat. In this 
egg-testing lantern a globe of water is introduced between the 
flame and the egg (Fig. 106) ; this effects the double purpose of 
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concentrating the light and stopping the heat rays. The egg- 
tester having been fitted with a diaphragm suitable in size to the 
eggs to be tested, should be held in the left hand in front of the 
lantern so that the egg, which is held between the forefinger 
and thumb of the right hand close to the diaphragm, intercepts 
the light ; the contents are then clearly seen. 




Fio. 106.— Heaeson's Champion Egg-testing Lanter.n. 

Egg-boxe?, for parcel post or rail. — A large trade is done in 
sending eggs by parcel post and rail, and as it is absolutely 
necessary that breeders should pack their eggs safely, and in such 
a manner as to withstand injury from the necessary shaking to 
which they are subjected in transit, several kinds of boxes have 
been put on the market claiming to answer this purpose. If 
ordinary boxes are used, they should be plenty large enough, and 
the eggs are better packed in hay, as chafE and similar packing is 
apt to shake into one end of the box, leaving the eggs touching 
each other, and consequently liable to fracture, in the other end. 

Pocock'a Patent Egg-boxes (Dairy Outfit Co., King's 
Cross, London) are designed to supply the need of an absolutely 
safe transit box for valuable eggs for incubation. The interior 
fittings are of felt, which counteracts the injurious effects of 
jarring concussion. Each egg swings in a hammock of felt, 
held firmly in position when the box is closed. Felt being a 
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non-conductor of heat, these hoxes are specially adapted to 
hot climates. They are made in all sizes to accommodate 
from one to eighty dozen eggs. 

Fanciers' Cosy Egg-boxes (Dairy Outfit Co., King's 
Gross). — This is a reliable, non-returnable box, and as low in 
price as is consistent with safety. Instead of single partitions, 
the divisions are of double cardboard, providing, as it were, a 
self-acting cushion against every egg. Owing to these double 
divisions, the spaces between adapt themselves to eggs of 
different sizes ; in fact, large and small ones may, if needful, go 




]<in. 107. — RoBTNSON'3 Patent Honeycomb Egqbox. 

with safety in the same box. The top and bottom of the box 
may be packed with hay, but thick cotton pads are provided foi 
this purpose, if desired. All boxes above the two-dozen size are 
provided with handles. The inside patent fittings are also sold 
separately. 

Robinson's Patent Honeycomb Egg-box (Robinson's 
Patents, 332, Goswell Road, London, E.G.) (Fig. 107) is 
constructed on the principle of the honeycomb cell. More 
eggs can be packed in a given space than in boxes which 
are arranged with squares. The cells are made o£ patent 
leather-board, and between each layer of eggs is placed a piece 
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of felt. The boxes are made of yellow pine, or canary wood, 
and have dovetailed corners. The Honeycomb box is also 
made with cells to admit ducts' or turkeys' eggs. 

The Anti-Smash Egg-hox (Robinson's Patents, Ltd., 332, 
Goswell Road, London, E.G.) embraces a principle that pi-ovides 
the maximum of protection. Each egg rests in a flexible and 




Fig. 103.— The Anti-smash Eac-nnx. 

bottomless cup, whilst the top half of the egg is covered with a 
corresponding cup (Fig. 108). Thus, though the boxes are light, 
they will resist the roughest usage, and being made in all sizes 
they are suitable for sending away sittings or large quantities 
of eggs to market. 

Tamlin's Cellular Egg -boxes are made of double 
strawboard, with coiTUgated strawboard between. The 
divisions between the eggs are of the same material. This 
double corrugated strawboard gives great strength with light- 
ness and elasticity. 

K 
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Baker's Patent Spriug'-bottom Egg-box (Sprutt's Patent, 
Limited) is a box of suitable size for the number of dozens 




Fig. 109.— Baker's Patent Spring-bottom Egg-box. 

intended to be carried (Fig. 109). Tlie partitions are of straw- 
board as in other egg-boxes, but in this, under the bottom 
layer of eggs, coiled springs are fixed which very effectually 
prevent breakage. 

Tamlin's Farmer's Effg-box (Fig. 110) is a strong box with 
iron-bound corners. The partitions are of corrugated straw- 




FiQ. 110.— Taml[n's Farmer's Kgg-box. 

board. There is also a layer of the same strawboard between 
each layer of eggs. 
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The Glevum Pedigree Egg-trays (H. "W. Stephens, Calton 
Road, Tuffley, Gloucester). — These are for the use of incubator 
operators who wish to know the pedigree of their chickens.- 
The eggs should be incubated in the ordinary trays 'up to the 
time when the chickens begin to " pip " {i.e., to fracture the 




Fio. 111.— Glevum Pedigkee Egg-tray. 

shell with their beaks), when they should be sorted out according 
to the marks on the eggs, and placed in the separate compart- 
ments of the pedigree trays (Fig. 111). As the chicks hatch they 
fall down between the rounded slats into the compartments 
below, where it is impossible for them to get together. When in 
these compartments, the same as in the ordinary nursery, the 
chicks are at the proper temperature of about 90deg. to 95deg. 
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fERRETS AND FERRETING. 

The Breeding, ManagiDg, Training, and Working of Ferrets. 
Illustrated. 1/- nett^ by post 1/2. 

HORSE.KEEPING FOR AMATEURS. 

For the guidance of those who keep one or two for their 
personal use. By Fox Bussell. 1/- nelt, by post 1/2. 
DISEASES OF HORSES. 

Their Causes, Symptoms, and Treatment. For the use of 
Amateurs. By Hugh Dalziel. 1/- nett, by post 1/2. 

GOAT.KEEPING FOR AMATEURS. 

Illustrated, 1/- mtt^ by post 1/2. 

PRACTICAL TRAPPING. 

With a Chapter on General Bird Trapping and Snaring. 
By W. Carnegie. 1/- nelt, by post 1/2. 

PRACTICAL PIG. KEEPING. 

A Manual for Amateurs. By R. D. Garratt. Second 
Edition. 1/- nett, by post 1/2. 

MODERN DAIRY. FARMING. 

A Practical Handbook for Tenant Farmers and Amateurs, 
By H. L. PCIXLEY. Illustrated. In cloth, 3/5 nett, by 
post 3/10. 

BRITISH TERRIERS. 

For Show or Work. ByJ.MAXTEE. Thoroughly Illustrated. 
In cloth gilt, 3/- nett, by post 3/3. 

POPULAR DOG. KEEPING. 

Third Edition. By J. Maxtee. Illustrated. 1/- nett, by 
post 1/2. 

BOOK OF BEE-KEEPING. 

A very Practical and Complete Manual. By W. B. Webster. 
Fourth Edition, Fully Illustrated. 1/- nett, by post 1/2; 
or in cloth, 1/6 nett, by post 1/8. 

ROSES FOR AMATEURS. 

Third Edition, with a Chapter on injurious Insects and 

Fungi. Well Illustrated. 1/- nett, by jjMt 1/a 
HOME GARDENING. 

Flower, Fruit, and Vegetable. By W. D. Drury, F.R.H.S. 

Illustrated. 1/- nett, by post 1/2. 
TOMATO CULTURE FOR AMATEURS. 

By B. C. Ravenscroft. Illustrated. 1/- iiett, by post 1/2. 
VEGETABLE CULTURE FOR AMATEURS. 

With Lists of the Best Varieties of each Sort. By W. J. 

May. Illu.strated, 1/- nett, by post 1/2. 



London: L. UPCOTT GILL, 

Sazaar "Buildings, 7>rary Lane, W.C. 
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Established 1881. Telegrams: Toopes, London. Telephone: East 3497. 

O. XOOPE &» SON, 

Poultry Appliance and Incubator Manufacturers, 

STEPNEY SQUARE, STEPNEY, LONDON, E. 

Manufacturers and Patentees of— THE ASBESTIC HEN INCUBATOR. 



Entirely Fireproof, 
Vermin-proof, and 
Rotproof. Will 
outlast any two 
wooden machines, 
and we challenge 
competition. No 
warping. Finest 

heating and 

ventilating system 

extant. 

Brooders, £fc.. 

also 

Brooder Houses 

complete with 

heaters for oil, 

gas, coke or coa 




Poultry Houses 

of all kinds 

carriage paid. 

Incubator and 

Brooder Fittings, 

&c. 
Kibbling and Bone 
Crushing 

Machines' 

Wire Netting, 

Roofing Felt, 

Asbestos, Slates 

for roofing, Tar, 

Varnish, Paints, 

&c. 



SEND FOR FREE FULLY ILLUSTRATED CATALOGUE. 



*Glevum' 

Non-Moisture Incubators 

were awarded 

SILVER MEDAL, 



Highest Anard, 

and 

BROODERS 
BRONZE MED4L, 

Al the International Poultry Show, 
Crystal Palace, 



They are 
sold on 60 
days' Free 
Trial, and 
we guaran- 
tee satis- 
faction. 




Catalogue of 

Incubators, 

Brooders, 

Poultry 

Houses, &c., 

POST 

FREE. 



HORACE W. STEPHENS (d^p' ^d. L"="''£'£bucESTES!'""-' 
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A. 

Addled egge, appearance of, 39, 
41 

Advantages of artificial incuba- 
tion, 10 

Air-cell in egg, 15, 17, 38 

Airing eggs, 7 

Alcohol regulator, 76, 77 

Antiquity of artificial incuba- 
tion, 10 

Anti-smash egg-box, 129 

Appearance of eggs at various 
stages, 38, 39, 41 

Appliances, 70, 99, 102 

Artificial hJea/t, 23 
incubation, 10 
rearing, 12, 99 

Aebestic Hen, 55 

Assistance at hatching, 20 

B. 

Bailey's incubator, 63 

Baker's egg-box, 130 

Bentall's grinding and kibbling 
mills, 119 

Boulton and Paul's feeding- 
coop and run, 123 

Boxes for chickens, 124 
for eggs, 127-130 
sitting, 3 

Breeds, choice of, 2 

Broken eggs, 7 

Brooders, 99, 102 See Foster- 
mothers 

Brooder stove, 116, 117 

Brooding-houses, 116 

Broody hens, checking, 3 
hens, selecting, 2 

Burner, "Silver" chimneyless, 82 



C. 

Calway'e chicken rearer, 103 
Capsule regulators, 44, 79 

regulators, mounting, 83 
Capsules, Everall'e, 79 
Chafer's incubator, 58 
Champion egg-teating lantern, 
126 

foster-mother, 106 

incubator, 46 
" Checking broodies," 3 
Chekflo oil-can, 90 
Chicken-boxes for travelling, 

124, 125 
Chicken-rearers, 99, 102. See 

Foster-mothers 
Chicks, artificial rearing of, 12, 
99 

at any time, obtaining, 10 

boxes for, 124 

cover for, 124 

crippled, 21 

dead, 124 

dead in s^hell, 20 

development of, at various 
stages, 17, 41-43 

drinking-fountains for, 121, 
122 

feathers of, 20 

feeding, 119, 124 

hatching of, 19 

litter for, 124 

rearing of, 12, 99 

" tapping " of, 18 

vermin on, 12 
Chimneyless burner, 82 
Chipping of eggs, 19, 36 
Choice of breeds, 2 
Christy's incubator, 50 
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Cleanlineea in rearing chickens, 

100, 124 
Clive's incubator, 64 
Cold eggs in incubator, 36 
Colt's incubator and appliances, 

59, 110, 115, 116 
Conqueror rearer, 107 
Cooling eggs, 36 
Coop, Boulton and Paul's, 123 

feeding, 123 

for " checking broodies," 3 

home-made, for sitting hens, 
4 
Corn, 119, 124 

mills for, 119 
Cosy egg-boxes, 128 
Cover for chickens, 124 
Cracked eggs, 37 
Crippled chicks, 21 
Cyphers brooder, 109, 110 

incubators, 61, 63 

D. 

Dairy Outfit Co.'s appliances, 

69, 125, 127, 128 
Damp, effect of, on chickens, 101 
Danum Queen incubator, 58 
Dead chicks, 124 

chicks in shell, 20 
Development of embryo, 17, 38, 

39, 41-43 
Diarrhoea, 124 
Downy feathers, 20 
Draughts, effects of, 25 
Drinking-fountains, 121, 122 
Dry food, 124 

Durnford's regulators, 73, 74 
Dusting hens, 7 

E. 

Early chickens, obtaining, 11 
table birds, obtaining, 11 
Eggs, addled, appearance of, 39, 
41 



Eggs, air-cell in, 15, 17, 38 

airing, 7 

appearance of, at various 
stages, 38, 39, 41 

boxes for, 127-130 

broken, 7 

chipping of, 19 

cold, in incubator, 36 

cooling, 36 

cracked, 37 

development of, 17, 38, 39, 
41-43 

embryo in various stages, 
17, 38, 41-43 

examining, 37, 40, 126 

germ of, 16 

hatching, 19, 36 

packing, 127-130 

pedigree tray for, 131 

preserving, 22 

pricking, 14 

section of, 16 

selecting, for incubation, 22 

shell of, 14 

sounds in, prior to hatching, 
18 

spoilt by hens, 12 

spraying, 36 

structure of, 14-16 

testing, 37, 40, 126 

turning, 35 

unfertile, 39, 41 

white of, 15 

yoke of, 15 
Egg-testers, 126 
Electric alarm regulator, 75 
Embryo, development of, 17, 38, 

39, 41-43 
Everall's appliances and fittings, 

79-93, 116, 117 
Examining eggs, 37, 40, 126 
Expansion of air, regulation of 

incubators by, 78 
Extension feeder oil-container, 
90 



INDEX. 



137 



Fanciers' Coey egg-boxee, 128 
Farmer's egg-box, 130 
Feathers, downy, 20 
Feeding broody hens, 8 

chiokene, 119-124 

coop for, 123 

run for, 123 

troughs for, 119-122 
Fertile eggs, appearance of, 38, 

41 
Fertility of eggs, testing, 37, 40, 

126 
Fitmente, 70 
Food, 8, 119-122 

dry, 124 

for sitting hens, 8 

mills far grinding, 119 
Foster-mothers, 99, 102 

advantages of artificial, 12 

Calway's, 103 

Champion, 106 

Colt's, 110, 115, 116 

Conqueror, 107 

Cyphers, 109, 110 

Dairy Outfit Co.'s, 102, 103 

Glevum, 115 

Gloucester, 112 

Greenwood's, 107 

He arson's, 104 

heat of, 99 

houses for, 116 

Hydrothermic, 104-106 

Lea's, 113 

Meech's, 111, 112, 115, 116 

Metal Hen, 102, 103 

Nonpareil, 109 

Perfection, 107 

Phipps', 107 

Phoenix, 113-115 

Prairie State, 110, 115, 116 

Rising Sun, 111, 112 

Sectional, 115, 116 

Shaw's Scientific Hen, 113 

Spratt'e Patent, 104-106 

Standard, 103 



Foster-mothers, Stephens's, 113- 
115 
Sunbeam, 108 
Tamlin'e 108, 109 
Taylor's, 108 
Wooden Hen, 112 

G. 

Gas-regulating valve, 89 
Gem spray-pump, 117 
Germ of egg, 16 
Germination, 8, 9 
Gloucester brooder, 112 

incubator, 56 
Glevum egg-tray, 131 

incubator, 65 
Grain, 119, 124 
Green food, 124 
Greenwood's feeding trough, 
121, 122 

rearer, 107 
Grinding-mills, 119 

H. 

Hatching, 19 

assistance at, 20 

time of, 19, 36 
Hearson's foster-mothers, 104, 
105 

incubator, 46 
Heat, artificial, 23, 24, 29 

distribution of, 25 

in regard to moisture, 29 

methods of supplying, 25 

natural, 24 

of brooders, 99 

of incubator, 23 

position of, 24 

quantity required, 24 

surplus, getting rid of, 25 

testing, 86 
Heaters for hot-air incubators, 

91, 92 
Hens compared with incubators, 
10 

dusting, 7 
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Hens, eggs spoilt by, 12 

oily secretion of, 33 

sitting, 2, 6 
Home-made coop, 4 

incubator, 94 
Honeycomb egg-box, 128 
Hood, lamp, 82, 83 
Hot-air incubator-heaters, 91, 

92 
Humidity, 26, 29 

gauge, 84, 86 
Hydrothermie foster mother, 

104-106 
Hygrometer, Eyerall's, 84, 86 



I. 



Incubation, appearance of eggs 
in various stages of, 38, 
39, 41 

artificial, 10 

natural, 1 

period of, 8, 37 

preserving eggs for, 22 

selecting eggs for, 22 

time of, 37 
Incubators, 46 

antiquity of, 10 

Asbestic Hen, 55 

Bailey's, 63 

Chafer's 58 

Champion's, 46 

Christy's, 50 

Clive's, 64 

cold eggs in, 36 

Colt's, 59 

compared with hens, 10 

Cyphers, 61, 63 

Dairy Outfit Co.'s, 69 

Danum Queen, 58 

draughts in, 25 

essential features of, 23 

fitments of, 70 

Glevum, 65 

Gloucester, 56 

Heareon's, 46 

heat of, 23 



Incubators, heaters, 91, 92 

home-made, 94 

hot-air heaters, 91, 92 

how to use, 35 

Incubator Components Mfg. 
Co.'s, 56 

J. M. D., 66, 67 

lamp of, 37 

lamp hood, 82, 83 

Lea's, 67 

management of, 35, 41 

Model, 63 

moisture in, 26, 29 

Nonpareil, 53, 86 

Perfection, 53 

Phipps', 53 

position for, 35 

Prairie State, 59 

profit on, 11 

regulation of, by expansion 
of air, 78 

regulator of, 35, 44, 70-82. 
See Regulators 

Spencer's, 50 

Spratt's Patent, 46 

Standard, 69 

Stephens's, 65 

Tamlin's, 53, 86-88 

Taylor's, 57 

thermometers for, 24, 37, 86- 
88 

Toope's.Aebestic Hen, 55 

Triumph, 67 

ventilation of, 26, 30 
Incubator Components Co.'s ap- 
pliances and fittings, 56, 
89, 91, 112 



J-tube regulator, 70 

J. M. D. incubator, 66, 67 

Jersey egg-tester, 126 



K. 



Kibbling-mills, 119 
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L. 

L-fihaped thermometer, 86-88 
Lamp, 37 

lexteneion - feeder oil - con- 
tainer for, 90 

hood, 82, 83 

oil-can for, 90 

Silver chimneyless burner 
for, 82 
Lantern, egg-testing, 126, 127 
Lea's incubator, 67 
Litter for chicks, 124 

M. 

Making an incubator, 94 
Management of incuba,tor, 35, 41 
Mating, 1 

Meals for chickens, 119, 124 
Meech's appliances and fitments, 
111, 112, 115, 116, 118, 125 
Metal regulators, 73, 74 
Metal Hen brood«.r8, 102, 103 
Mills, grinding and kibbling, 119 
Mistmaker epray-nozzle, 118 
Model incubator, 63 
Moisture in incubators, 26, 29 
in regard to temperature, 29 
supply, position of, 26 
testing, 84-86 
Mounting capsule regulators, 83 

N. 

Natural heat, 24 

incubation, 1 
Nest, making, 3 
Nonpareil incubator, 53, 86 

rearer, 109 
Non-sitting breeds, 2 
Nozzle, spray, 118 

O. 

Oilcan, Chekflo, 90 
Oil-container, extension feeder, 

90 
Oily secretion of hens, 33 



P. 

Packing eggs, 127-130 
Parasites, checking, 7, 12 
Parcel-post, egg-boxes for, 127- 

130 
Paecall's chick-feeding run, 123 
Pear-shaped regulator, 72 
Perfection incubator, 53 

rearer, 107 
Period of incubation, 8, 37 
Phipps' incubator, 53 

rearer, 107 
Phoenix brooder, 113-115 
Pocock's egg-boxes, 127 
Position for incubators, 35 
Prairie State appliances, 59, 

110, 115, 116, 122 
Preserving eggs, 22 
Pricking eggs, 14 
Pump, spray, 117, 118 

E, 

Railway, chicken-Doxes for, 124, 
125 

egg-boxes for, 127-130 
Reajrers, 99, 102. See Foster- 
mothers 
Rearing chickens, 12, 99 
Regulating valve for gas, 89 
Regulation of incubators by ex- 
pansion of air, 78 
Regulators (thermostats), 44, 70 

adjusting, 35 

alcohol, 76, 77 

capsule, 44, 79 

Durntord's, 73, 74 

electric alarm, 75 

Everall's, 79, 80-82, 88, 89 

J-tube, 70 

metal, 73, 74 

mounting capsule, 83 

pear-shaped, 72 

principle of, 44 

rubber, 77 

spiral, 74 
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Rising Sun rearer, 111, 112 
Robinson's egg-boxes, 128, 129 
Rubber regulator, 77 
Runs for feeding, 123 
wired, 4 

S. 

Scientific Hen foster-mother, 113 
Sectional brooders, 115, 116 

Selecting breeds, 2 



Shaw's Scientific Hen foster- 
mother, 113 
Shell, chicks dead in, 20 

of egg, 14 
" Silver " chimneyless burner, 82 
Sitters, characteristics of, 2 
Sitting-boxes, 3 
Sitting breeds, 2 

coop, home-made, 4 

hens, 2 

hens, treatment of, 6 
Small poultry-keeper, advan- 
tages of artificial incuba- 
tion for, 13 
Sounds in eggs prior to hatch- 
ing, 18 
Spencer and Co.'s incubator, 50 
Spiral metal regulator, 74 
Spratt'S' Patent incubator, appli- 
ances, &c., 46, 104-6, 126, 
127, 130 
Spray nozzle, 118 

pump, 117, 118 
Spraying leggs, 36 
Spring-bottom egg-box, 130 
Standard brooder, 103 

incubator, 69 
Stephens's brooders, 113-115 

incubator, 65 

pedigree egg-tray, 131 
Structure of egg, 14-16 
Sunbeam rearer, 108 
Stove, brooder, 116, 117 



T. 

Table birds, early, 11 
Tamlin's appliances and fit- 
ments, 53, 86-88, 108, 109, 
120, 125, 129, 130 
Tank thermometers, 88 
" Tapping " of chicks, 18 
Taylor's incubator, 57 

rearer, 108 
Temperature. •S'ec Heat 
Testing eggs, 37, 40, 126 

heat, 86 

moisture, 84-86 
Thermometers, 24, 37, 86-88 

correcting, 37 

position of, 24 

Tamlin's, 86 

testing, 37 
Thermostats, 35, 44, 70-82. See 

Regulators 
Toope's Asbestie Hen, 55 
Travelling boxes for chickens, 

124, 125 
Triumph incubator, 67 
Troughs, 119-122 
Turning eggs, 35 

U. 

Unfertile eggs, appearance of. 
39, 41 

V. 

Ventilation of incubators, 26, 30 
Vermin, eradicating, 7, 12 

W. 

Water-troughs, 121, 122 
White of egg, 15 
Winter layers, 11 
Wired runs, 4 
Wooden Hen brooder, 112 

Y. 

Yolk of egg, 15 
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The following are amongtt the New Books and Editions recently iuutd by 
Mr. L. ITpeott Oill : 

Profitable Piff Breeding and Feeding:. ii6nttt,bv 

pott 3/10. 

Early English Glass, second Edition, enlarged, and addi- 
tional UlusLrations. 6/6 nett, hy post 6/9. 

Practical Pl£-Keepine. -mird EiUtlon, entir«Ir reTiaed. 
1/- nett, by post 1/2 

Dictionary of Philatelic Terms, \itneit, by post 1/9. 
War Medals and Decorations. Fourth Edition. 

Tlioroughly Beriaed and carried up to date. 15/- nett, hy pott 15/5. 

Ensllsli Pottery and Porcelain. Fifth Edition, con- 
siderably enlarged. 6/6 nett, by pott 6A0. 

English Church Brasses of the 13th to the nth Centuries. 

10/6 nett, by post 10/10. 

Angiinfi; for Game Fish. Third Edition, entirely revised. 

1/6 nett, by post 1/9. 

Incubators and Their iWianaeement. sixth 

Edition, right up to date. 1/- nett, by post 1/2. 



Fuller particulars of all these books are given in the following pages. 
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THE BAZAAR, 
EXCHANGE AND MART 

Newspaper : 

Its pages o( Classified Advertisements are famous, and for 43 years have 

been the medium for Private Sale* and Exchange*. 
Its staff of Expert* is absolutely unrivalled, and gives sound opinions and 

practical advice upon all subjects. 
Its Literary Columns are full of really practical article* written by 

Specialist* in their several departments. 
The Practical Book* published at the Bazaar Offices are known for their 

soundness, good value, and utility. 

GET A COPY YOURSELF. 

It is the Great Paper for Information, Private Sales and 

Bargains. 
It is always Interesting and Useful. 

Of all Newsagents and Bookstalls, price 2d., or by post for 
3d. in stamps direct from the 

Offices : Bazaar Buildings, Dniry Lane, 

■s^^^^aai^^BBaHH London, W.C. ^^m^imi^^^^^^^ 
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LISH 6 
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Heraldry 10 
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Conjuring 6,7 

Diabolo 7 
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WILSON'S DOG REMEDIES 

Have received over 20,000 unsolicited Testimonials, 

COMPLETE PRICE LIST. POST FREE. When ordering Medicine 
mention a-g-e a.nd breed, with Toy's weight, 

WiIsoa*s 30-minute Worm Capsules.— No fasting, no messing with oil, no pain. The 

best of all worm medicine. In boxes, 1/3, 2/6, 5/-, 10/6, post free. 
Wilson's Distemper Pills,— Will save your Puppies when all other remedies fail. 

In boxes, 1/3, 2/6, 5/-, 10/6, post free. 
Wilson's Diarrhoea Capsules.- Effective, quick, and perfectly safe. In boxes, 1/3, 2/6, 

5/-, 10/6, post free. 
Wilson's Liver Stimulant Capsules.- For assisting sluggish livers. The timely use of 

this medicine often prevents a severe illness. In boxes, 1/3, 2/6, 5/-, 10/6, post free. 
Wilson's Jaundice Capsules.— A reliable remedy which quickly cures. In boxes, 1/3, 

_ 2/6, 5/-. 10/6, post free. 
Wilson's Tonic and Condition Capsules. — This is the finest tonic and best conditioner 

you can possibly use for Dogs or Puppies. In boxes, 1/3. 2/6, 5/-, 10/6, post free. 
Wilson's Constipation Capsules.— This medicine simply lubricates the whole system, 

and will not purge. In boxes, 1/3, 2/6, 5/-, 10/6, post free. 



SANATORIUM FOR SICK DOGS AND CATS. 

Moderate Charges. 

BOARDINB KENNELS FOR HEALTHY DOGS AND GATS. 



Wilson's Blood Purifying Capsules.— For all Blood disorders. Heated Blood, which 

causes an irritable skin and makes them continually scratching, a few of these 

Capsules will quickly cure. In boxes, 1/3, 2/6, 5/-, 10/6, post free. 
Wilson's Lice and Tick Lotion. — Perfectly harmless to the dogs shonld they lick it off, 

but quickly kills all Fleas, Lice, or Ticks. In bottles, 1/6, 2/6, 5/-, and 10/6, post free. 
Wilson's Fit and Convulsion Capsules.— Perfectly harmless, and quickly relieve. In 

boxes, 1/3, 2/6, 5/-, 10/6, post free. 
Wilson's Gastritis Cure.— Quickly cures this deadly disease, 1/6, 3/-, 5/-, 10/6, post free. 
Wilson's Laryngitis Vapor.— No kennel is safe without this valuable remedy for coughs, 

colds, inflammation of the lungs. It touches places that no medicine given internally 

possibly can, and is highly valued by all who have used it. In bottles, 1/6, 3/-, 5/-, 

10/6, post free. 
Wilson's Laryngitis and Bronchitis Mixture.- This medicine can be given in conjunction 

with the above " Vapor." With these two remedies at hand you can indeed feel 

safe. In bottles, 1/6, 3/-, 5/-, 10/6, post free. 
Wilson's Hair Stimulant.— The most wonderful hair producer known. Try it yourself 

and see. It is quite colourless, is not oil, and will not mess the fur. In bottles, 

1/3, 2/6, 5/-, 10/6, post free. 
Wilson's Mange or Eczema Cure. — This remedy has never failed, even in the most 

malignant forms of the disease. Cleanly to use, altogether different to the old-fashioned 

sulphur and tar, evil-smelling composition. In bottles, 1/3, 2/6, 5/-, 10/6, post free. 



For Health and Condition feed on 

WILSON'S "RED CROSS" DOG BISCUITS. 

7-lb. Sample, 3/- Carriage Paid. 



Wilson's Ear Csnker Lotion.— Quickly relieves this distressing complaint. In bottles, 

1/6, 2/6, 5/-, post free. 
Wilson's Dog Soap (Superfatted).— This is the only Superfatted Dog Soap on the 

market ; it produces an immense lather and leaves a beautiful gloss on the coat, 

and the skin in better condition. Per tablet, 9d., post free. 
Wilson's Chorea Pills. — A certain cure for this most dreaded disease. In boxes, 

2/6, 5/-, 10/6, post free. 
Wilson's Accouchement Capsules. — Perfectly safe, often save the life of a valuable 

Bitch by quick delivery where large Puppies or dead ones are present. In boxes, 

2/6, 5/-, 10/6, post free. 
Book on Diseases of Dogs and Cats Post Free on Application, also Pedigree Forms. 
ADVICE GIVEN FREE BY POST I 

THE WILSON VETERINARY MEDICINE M4NDFACTDRING COMPANY, 

ASHFORD, MIDDLESEX. Ltd. 
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L. Upcott Gill, Bazaar Buildings, London. 



Air-Gunner, The Complete, A Sound Practical Book on Home Culture in 
Rifie Shooting by means of the Air-Gun. By R. B. Townshend, Member of 
the ''Legion of Frontiersmen." Illustrated with Biagrama and 16 Plates. 
In paper, price 1/-, hy post 1/2. 

Alpine Plants. A Practical Manual for their Culture, with Lists of Varieties 
most suitable for Special Purposes or for Special Situations in the Rock 
Garden. By W. A. Clark, F.R.H.S. Second Edition, Revised and Enlarged. 
In cloth gilt, price 3/6, by post 3/9. 

American Dainties, and How to Prepare Them. By An American Lady. 
In paper, price If-, by post 1/2. 

Angler, Book of the All-Bound, A Comprehensive Treatise on Angling in 
both Fresh and Salt Water. By John Bickerdyke. With over 220 Engravings. 
In cloth gilt, price b/b, by post 5/10. Also in Four Divisions as follow : — 

Angling for Coarse Fish. Bottom Fishing, according to the Methods in 
use on the Thames, Trent, Norfolk Broads, and elsewhere. New (Third) 
Edition, thoroughly Revised. Illustrated. In paper, iMce 1/-, by post 1/2. 

[/n the Press. 

Angling for Pike. The most approved methods of Fishing for Pike or Jack. 
Second Edition. Profusely Illustrated. In paper, price Ij-, by post 112. 

Angling for Game Fish. The Various Methods of Fishing for Salmon ; 
Moorland, Chalk-stream, and Thames Trout ; Grayling and Char. Xew 
(Third) Edition, revised throughout. Well illustrated. In paper, price 1/6, 
by post 1/9. 

Angling in Salt "Water. Sea Fishing with Rod and Line, from the Shore, 
Piers, Jetties, Rocks, and from Boats ; together with Some Account of 
Hand-Lining. Second Edition. Over 50 Engravings. Jn paper, price 1/-, 
by post 1/2. 

Angler, The Modern. A Practical Handbook on all Kinds of Angling, both 
Fresh Water and Sea. By "Otter." Well illustrated. Third Edition. 
In cloth gilt, price 2/6, by post 2/9. 

Antiquities, English. A Popular Guide to the Collection of Curios of the 
Palfeolitbic, Neolithic, Bronze, Iron, Anglo-Saxon, and Mediceval Times, with 
a concise Dictionary of Terms, &c., used. By George Clinch, F.G.S. (Author 
of " Old English Churches ")- illustrated. In cloth gilt, price 6/6, by post 6/10. 

Aquaria, FreshTwater : Their Construction, Arrangement, Stocking, and 
Management. Second Edition, Revised and Enlarged. By Rev. G. C. Bate- 
MAN, A.K.C. Fully Illustrated. In cloth gilt, price i/(>, by post ^/lO. 

Autograph Collecting: A Practical Manual for Amateurs and Historical 
Students, containing ample information on the Selection and An-angement 
of Autographs, the Detection of Forged Specimens, &c., &c., to which are 
added numerous Facsimiles for Study and Reference, and an extensive 
Valuation Table of Autographs worth Collecting. By Henry T. Scott, M.D., 
i.R.C.P., &c. In cloth gilt, priced/-, by post 5/^. 

AU &oqk§ srp N0tt 
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Babyj Howr to Feed a. A Guide to the Principles and Practice of Infant 
feeding, with a short account of some Disorders due to Wrong Feeding. By 
a Physician, In cloth, -pi'tce 1/-, hy jjost 1/2. 

Bee-Keeping, Book of. A very practical and Complete Manual on the Proper 
Management of Bees, especially written for Beginners and Amateurs who have 
but a few Hives. By W. B. Webster. First-class Flxpert, B.BJv.A. Fourth 
Edition. Fully illustrated. In paper, price 1/-, hy post 1/2 ; in cloth, price 1/6, 
bij post 1/3. 

Bees and Bee-Keeping: Scientific and Practical. By F. R. Cheshire, 
F.L.S., F.R.M.S., Lecturer on Apiculture at South Kensington. In two vols. 
Vol. I., Scientific. A complete Treatise on the Anatomy and Physi- 
ology of the Hive Bee. In cloth gilt, price Is. 6rf., hy poht Is. lOiL 

Vol. 1.1. , I^vttctiral j^anagement of Sees. An Exhaustive Treatise 
on Advanced Bee Culture. [Out of Print. 

Begonia Culture, for Amateurs and Professionals. Containing Full Diiec- 
tions for the Successful Cultivation of the Begonia, under Glass and in ttie 
Open Air. By B. C. Ravenscroft. Third Bdition, Revised and Enlarged. 
With New Illustrations. In paper, price 1/-, by post 1/2. 

Bent Iron Work : A Practical Manual of Instruction for Amateurs in the Art 
and Craft of Making and Ornamenting Light Articles in imitation of the 
beautiful Medieval and Italian Wrought Iron Work. By F. J. Erskine. 
Illustrated. In paper, price 1/-, by post 1/2. 

Birds, British, for the Cages and Aviaries. A Handbook relating to 
all British Birds which may be kept in Confinement. Illustrated. By Dr.. 
W. T. Greene. In cloth gilt, price 3/6, by post .3/10. 

Birds* Eggs of the British Isles. A comprehensive Guide to the Collector 
of British Birds' Eggs, with hints respecting the preparation of specimens for 
the cabinet. Collated and compiled by Arthur G. Butler, Ph.D., F.L.S., 
F.Z.S., P.E.S., from his larger work, "British Birds with their Nests and 
Eggs." Beautifully Illustrated with twenty-four full-page plates in colour. 
In detny 4(o, cloth gilt, price 10/6, by post 10/11. 

Birds, Favourite Foreign, for Cages and Aviaries. How to Keep them in 
Health. ByW.T. Greene, M.A., M.D., F.Z.S., <lfcc. Second Edition. Fully 
Illustrated. In cloth gilt, price 2/6, by post 2/9. 

Boat Building and Sailing, Practical. Containing Full Instructions for 
Designing and Building Punts, Skiffs, Canoes, Sailing Boats, &c. Particulars 
of the most suitable Sailing Boats and Yachts for Amateurs, and Instructions 
for their Proper Handling. Fully Illustrated with Designs and Working 
Diagrams. By Adrian Neison, C.E., Dixox Kemp. A. I.N. A., and G, 
Christopher I) AViES. In one vol., cloth gilt, price 7/6, by post 7/10. Also in 
Two Vols, as follow ; 

Boat Building for Amateurs, Practical. Containing Full Instructions 
for Designing and Building Punts, Skiffs, Canoes, Sailing Boats, &c. Fully 
Illustrated \\ith Working Diagrams. By Adrian Neison, C.E. Second 
Edition, Revised and Enlarged by Dixon Kemp. Author of "A Manual of 
Yacht and Boat Sailing," *fcc. In cloth gilt, price 2/6, by post 2/9. 

Boat Sailing for Amateurs, Practical. Containing Particulars of the 
most Suitable Sailing Boats and Yachts for Amateurs, and Instructions for 
their Proper Handling, &c. By G. Christopher Davies. Illustrated with - 
numerous Diagrams, and with several New Plans of Yachts. In cloth gilt, 
price 5/-, by post 5/4. 

Bookbinding for Amateurs : Being descriptions of the various Tools and 
Appliances Required, and Minute Instructions for their Effective llse. By 
W. J. E. Crane. Illustrated with 156 Engravings. In cloth gilt, price 2/6, 
by post 2/9. 

Boxing at a Glance. A Practical Handbook, showing the chief Blows, 
Counters, and Guards, with unique Bird's-Eye View Illustrations. By 
J. Murray Wright. In paper, price 1/-, by post 1/2. 

Brasses, Church, English. A Handbook for the Collector and Antiquary 
of the Brasses of the 13th to the 17th Centuries. Illustrated with over 200 
examples reproduced from rubbings taken from the original Brasses. By 
Ernest R. Suffung (Author of "Epitaphia," "Church Festival Decora- 
tions," "A Treatise on Glass Painting," &c.). Demy 8uo, cloth qilt, price 
10/6, by post 10/10. 

AU Books are Nett 
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Breeders* and Exhibitors' Record, for the Re^isbration of Particulars con- 
cerning Pedijiree Stock of even- Description. }iv W. K. Taunton. In 3 
Parts. Part I., The Pedigree RfL-ord. Part II., The Stud Record. Part III., 
The Show Record. In cloth gilt, pnce each Part 1/6, or the set 3/6, by post 4/-. 

Bridge: Its Whys and Wherefores. The Game taught T)y Reason 
instead of by Rule, on the same popular lines aw "Scientific Whist" and 
"Solo Whist," and by the same Author, C..T. Melrose. With Illustrative 
Hands in Colours. Third Edition. In cloth gilt, price 3/6, by post 3/10. 

Bulb Culture, Popular. A Practical and Handy Guide to the Successful 
Cultivation of Bulbous Plants, both in the Open and Under Glass. By W. B. 
r>RURY. Third Edition, tlioroughly Revised and Enlarged. Fully Illustrated. 
Jn paper, ryriQe 1/-, by post 1/2. 

Bunkum Entertainments: A Collection of Original Laughable Skits on 
Conjuring, Physiognomy, Juggling, Performing Fleas, Waxworks, Panorama, 
Phrenology, Phonograph, Second Sight, Lightning Calculators, Ventriloquism, 
Spiritualism, &c., to which are added Humorous Sketches, Whimsical 
Recitals, and Drawing-room Comedies. By Robert Ganthony. Illustrated. 
In cloth, price 2/6, by post 2/9. 

Butterflies, The Book of British: A Practical Manual for Collectors and 
Naturalists. Splendidly illustrated throughout with very accurate 
Engravings of the Caterpillars, Chrysalids, and Butterflies, both upper and 
under sides, from drawings by the Author or direct from Nature. By 
W. J. Lucas, B.A. In cloth gilt, price 2/6, by post 2/9. 

Butterfly and Moth Collecting : Being Practical Hints as to Outfit, most 
profitable Hunting Grounds, and Best Methods of Capture and Setting, with 
brief descriptions of many species. Second Edition, revised, re-arranged, and 
enlarged. Illustrated. In paper, price 1/-, by post 1/2. 

Cabinet Making for Amateurs. Being clear Directions How to 
Construct many Useful Articles, such as Brackets, Sideboards, Tables, 
Cupboards, and other Furniture. Edited by John P. Arkwright. Illus- 
trated. In de7ny 8uo, cloth, price 2/6, by post 2/9. 

Cactus Culture for Amateurs: Being Descriptions of the various 
Cactuses grown In this counti y ; with Full and Practical Instructions for 
their Successful Cultivation. By W. Watson, Assistant Curator of the 
Royal Botanic Gardens, Kew. Second Edition. Pi of usely Illustrated. 2n cloth 
gilt, pHce 5/-, by post 5/4. 

Cage Birds, Diseases of: Their Causes, Symptoms, and Treatment. A 
Handbook for everyone who keeps a Bird. By Dr. W. T. Greene, F.Z.S. la 
paper, price 1/-, by post 1/2. 

Cage Birds, Notes on. Second Series. Being Practical Hints on the 
Management of British and Foreign Cage Birds, Hybrids, and Canaries. By 
various Fanciers. Edited by Dr. \V. T. Grelne. Jn cloth gilt, price b/-, by 
post 6/6. 

Canary Book. The Breeding, Rearing, and Management of all Varieties of 
Canaries and Canary Mules, and all other matters connected with this Fancy. 
By Robert L. Wallace. Third Edition, with Coloured Frontispiece. Jn cloth 
gilt, pnce 5/-, by post 5/4. 

Canaries, General Management of. Cages and Cage-making, Breeding, 
Managing, Mule Breeding, Diseases and their Treatment, Moulting, Pests, &c. 
Illustrated. Jn cloth gilt, price 2/6, by post 2/9. 

Canaries, Exhibition. Full Particulars of all the different Varieties, their 
Points of Excellence, Preparing Birds for Exiiibition, Formation and Manage- 
ment of Canary Societies and Exhibitions. Illustrated. In cloth gilt, price 2/6, 
by post 219. 

Canary-Keeping for Amateurs, A Book for the Average Canary-Keeper. 
Plain and Prai;tical Directions for the Successful Management and Breeding 
of Canaries as Pets rather than for Exhibition. By Dr. W. T. Greene, F.Z.S. 
Illustrated. In paper, price 1/-, by post 1/2. 

Cane Basket Work: A Practical Manual on Weaving Useful and Fancy 
Baskets. By Annie Firth. Series I. and II. Illustrated. M cloth gilt, 
price 1/6, by post 1/8 each. 

All Books are Nett. 
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Caravan, The Book of the, A Complete Handbook to the Pastime of 
Caravaniiig. By L. C. R. Cameron. Profusely Illustrated. In cloth, 
foolscap Qvo, 2-"'ice 3/6, by jjost 3/9. 

Card Tricks, Book of, for Drawing-room and Stage Entertainments by 
Amateurs ; with an exposure of Tricks as practised by Card Sharpers and 
Swindlers. Numerous Illustrations. By PROF. R. Kunard. In stiff boards, 
price 2/6, by post 2/9. 

Garnation Culture for Amateurs. ITie Culture of Carnations and Picotees 
of all Classes in the Open Ground and in Pots. By B. C. Raven SCR oft. 
Third Edition. Illustrated. In paper, price 1/-, by post 1/2. 

Cats, Domestic and Fancy. A Practical Treatise on their Varieties, 
Breeding, Management, and Diseases. By John Jennings. Second Edition, 
Revised and Enlarged. Illustrated. In paper price 1/-, by post 1/2. 

Chip-Carving as a Recreation. A Practical Manual for Amateurs, containing 
a Full and Clear Description of ihe Manipulation and Use of the Tools, with 
a Chapter on the Principles and Construction of Designs. By AV. Jackson 
Smith. Profusely Illustrated with Specially Prepared Illustrations, showing 
how the Tools should be Held and Used, and the way to Prepare Designs. 
Third Edition. In paper, price 1/-, by post 1/2. 

Chrysanthemum Culture, fur Amateurs and Professionals. Containing Full 
Directions for the Successful Cultivation of the Chrysanthemum for Exhibition 
and the Market. By B. C. Ravenscroft. Third Edition. Illustrated. In 
paper, price 1/-, by post 1/2. 

Chrysanthemum, The Show, and Its Cultivation. By C. Scott, of 
the Sheffield Chrysanthemum Society. In paper, price 6d. , by post 7d. 

Chucks and Chucking'. Being an Account of Chucks New and Old, and 
of How to U>e Them, with a Description of Various Methods of Mounting 
AVork in the Lathe. By H. J. S. CaSSal. Profusely Illustrated. In paper, 
price If; hy post 1/2. 

Churches, Old English : Their Architecture, Furniture, Decorations, Monu- 
ments, Vestments, and Plate, &c. Second and Enlarged Edition. By Geo. 
Clinch, F.G.S. Magnificently illustrated. In cloth gilt, price 6/6, by post 6/10. 

Church Festival Decorations. Being full directions for Garnishing 
Churches for Christmas, Easter, Whitsuntide, and Harvest, and notes on other 
Feasts and Festivals of the Church. Second Edition. Re-written and enlarged 
by Ernest R. Suffung. Profusely illustrated. In cloth gilt, price 2/6, by 
post 2/9. 

Coffee Stall Management. Practical Hints for the Use of those Interested 
in Temperance or Philanthropic Work. In paper, price 1/-, by post 1/1. 

Coins, a Guide to English Pattern, in Gold, Silver, Copper, and Pewter, 
from Edwapd I. to Victoria, with their Value. By the Rev. G. F. Cuowther, 
M.A. Illustrated. In cloth gilt, price 5/-, hy post b/Z. 

Coins of Great Britain and Ireland, a Guide to the, in Gold, Silver, 
and Copper, from the Earliest Period to 1905, with their Value. By the late 
Colonel W. Stewart Thorburn. Fourth Edition. Revised and Enlarged 
by H. A. GiiUKBER, K.S.A. With '\2 Plates, illustrating over 360 Coins. 
In cloth gilt, prh-.e 10/6, hy post 10/10. 

Cold Meat Cookery. A Handy Guide to making really tasty and much 
appreciated Dishes from Cold Meat. By Mrs. J. E. Davidson. In paper, 
price i/-, by post 1/2. 

Collie, The. As a Show Dog, Companion, and Worker. By Hugh Dalziel. 
Revised by J. Maxter, Author of "Popular Dog Keeping," Ac, &c. Third 
Edition, illustrated. In paper, price 1/-, by post 1/2. 

Conjuring, Book of Modern. A Practical Guide to Drawing-room and 
Stage Magic for Amateurs. By Professor R Kunard. Illu.strated. In 
stiff'boards, price 2/6, by post 2/9. 

Conjuring and Card Tricks, Book of. By Prof. R. Kunard. Being 
"The Book of Modern Conjuring" and "The Book of Card Tricks " bound in 
one vol. Cloth gilt, price 5/-, hy vost 5/4. 

Conjuring for Amateurs. A Practical Handbook on How to Perform 
a Number of Amusing Tricks, with diagrams, where neces.savy, to explain 
exactly how the trick is carried out. By Prof. Er.LLS Stan\ on. In paper, 
vrice 1/-, by pi 'hi 1/2. 

All Books are NetL 
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Conjuring with Cards : Being Tricks with Cards, and How to Perform Them. 
By Prof. Ellis Stanvon. Illustrated. Inpaper, price I/-, by post 1/2. 

Cookery, The Encyclopsedia of Practical. A complete Dictionary of all 
pertaining to the Art of Cookery and Table Service. Edited by Theo. Francis 
Garrett, assisted by eminent Chefs de Cuisine and Confectioners. Profusely 
Illustrated with Coloured Plates and Engravings by Harold Furniss, Geo. 
Cruikshank, W. Munn Andrew, and others. In demy 4(o, half morocco, 
cushion edges, 4 vols., £3/13/6, carriage paid £3 15/-. In cloth, either in 2 or 
4 vols., price £Z, carriage paid £3/1/6. 

Crichton, The Admirable. The Real Character of James Crichton (1560-1582). 
By Douglas Crichton, F.S.A. Scot. Illustrated. In cloth gilt, price 2/-, 
by post 2/3 ; also in paper, pnce 1/-, by post 1/2. 

Cucumber Culture for Amateurs. Including also clear Directions for the 
Successful Culture of Melons, Vegetable Marrows, and Gourds. By W, J. Ma v. 
Second Edition, Revised and Enlarged, with new Illustrations. In paper, 
price 1/-, by post 1/2, 

Dainties, English and Foreign, and How to Prepare Them. By Mrs. 
H. C. Davidson. In paper, price 1/-, by post 1/2. 

Dairy-Farming, Modern. A praclical Handbook on the Mauajxement 
of the Milch Cow and the profitable Utilisation of Milk, for Students, Tenant 
Farmers, and Amateurs, By H. L. Puxley. Illustrated. In cloth gilt, pnce 
3/6, by post 3/10. 

Designing, Harmonic and Keyboard. Explaining a System whereby an 
endless Variety of Most Beautiful Designs suited to numberless Manufactures 
may be obtained by Unskilled Persons from any Printed Music. Illustrated 
by Numerous Explanatory Diagrams and Illustrative Examples. By C. H. 
Wilkinson. Cheap Edition. In demy Uo, cloth gilt, price 10}-, by post 10/5. 

Diabolo: The Game and its "Tricks," including instructions on the 
sleights practised on the Continent, and on Tennis Court Play. By David P. 
Ward. Well Illustrated. Inpaper, price 1/-, by post 1/2. 

Dogs, Breaking and Training: Being Concise Directions for the proper 
education of Dogs, both for the Fieldandfor Companions. By " Pathfinder " 
and HuGK Dat^iel. Third Edition, revised and enlarged by J. Maxtke 
(Author of " Ttie Greyhound," ** British Terriers," &c., &c.). Completely 
Illustrated. In cloth gilt, pii.ce 6/6, by post b/10. 

Dogs, British . Their Points, Selection, and Show Preparation. Third Edition. 
By W. D. Drury, Kennel Editor of The Bazaar, assisted by eminent 
specialists. Beautifully Illustrated with full-page and other engraving of 
typical dogs of the present time, mostly produced from photographs of living 
dogs, and numerous smaller illustrations in the text. This is the fullest 
work on the various breeds of dogs kept in England. In one volume, demy Qvo, 
cloth gilt, price 12/6, by post 13/-; also in half-leather, price 18/-, by post 18/6. 

Dogs, Diseases of: Their Causes, Symptoms, and Ti-eatihent ; Modes of 
Administering Medicines ; Treatment in cases of Poisoning, &c. For the use 
of Amateurs. By Hugh Dalziel. Fourth Edition, entirely Re-written and 
brought up to date by Alex. C, Piesse, M.R.C.V.S. In paper, price V-, by 
post 1/2 ; in cloth gilt, price 2/-, by post 2/3. 

Dogs. See also " First Aid to Dogs," page 8. 

Dog- Keeping, Popular: Being a Handy Guide to the General Management 
and Training of all Kinds of Dogs for Companions and Pets. Third Edition. 
By J. Maxtee. Illustrated. In paper, price 1/-, by post 1/2. 

Dragonflies, British. Being an Exhaustive I'reatise on our Native Odonata ; 
Their Collection, Classification, and Preservation. By W. J. Lucas. B.A. 
Very fully Illustrated with 27 Plates, illustrating 39 Species, exquisitely 
printed in Colour, and numerous Black-and- White Engravmgs. In cloth gilt, 
price 10/6, by post 10/11. 

Egg and Poultry Raising, See " Poultry and Egg Raising," page 13. 

Egg Dainties. How to Cook Eggs One Hundred and Fifty Different Ways, 
English and Foreign. Second Edition. By Mrs. H. C. Davidson. /» 
paper, price 1/-, by post 1/2. 

Eggs Certificate, Fertility of. These are Forms of Guarantee given by the 
Sellers to the Buyers of Eggs for Hatching, undertaking to refund value of any 
unfertile eggs, or to replace them with good ones. Very valuable to seller? of 
eggs, as they induce purchases. In books with counterfoils, price bd., by post Id. 

All Books are Nett, 
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Engravings, Prints, &c. ; Cleaning and Repairing. A very Practical 
Book, of the greatest \alue to Collectors and others. With chapters on 
"Fakes," and on the cleaning of Oil-Paintings. By Maurice J. Gunn. 
Well Illustrated. [In the Press. 

Engravings and their Value. Containing a Dictionary of all the Greatest 
Engravers and their Works, with Prices obtained at Auction, <fcc., for 
representative specimens. By J. H, Slater. New and entirely Revised 
Edition. [In the Press. 

Entertainments, Sliadoiv, and How to Work them : being somethins about 
Shadows, and the Way to make them Profitable and Funny. By A. Patter- 
son. Illustrated. J n paper, price 1/-, by post 1/2. 

Epitapliia: Being a Collection of 1300 Epitaphs, Grave and Gay, Historical 
and Curious ; annotated with Biographical Note"?, Anecdotes, and Church 
Folk-lore. By Ernest R. Suffling (Author of "The Art of Glass-Painting," 
"Church FesLival Decorations," &c.). Demy 8oo, in cloth gilt, price 7/b,hi/ 
post 7/10. 

Feathered Friends, Old a.nd New. Being the Experience of many years' 
Observations of the Habits of British and Foreign Cage Bu-ds. By Dr. W. T, 
Greene. Illustrated. In cloth gilt, price 5/-, hy post 5/4. 

Ferns, Choice, for Amateurs: Their Culture and Management in the Open 
and Under Glnss. Abridged from "The Book of Choice Ferns." By GR(t. 
Schneider. With numerous Illustrations, In cloth gilt, price 3/6, by post 3/10. 

Ferns, The Boolt of Choice: for the Garden, Conservatory, and 8tove. 
Describing the best and most striking Ferns and Selaginellse, and giving ex- 
plicit directions for their Cultivation, the formation of P.ockeries, the 
arrangement of Ferneries, &.c. By George fsciiNEiDER. With 87 Coloured and 
other Plates and 396 Engravings of considerable artistic beauty. In 3 vols., 
large post 4(o, cloth gilt, price £3 3/-, carriage paid £3 5/-, 

Ferrets and Ferreting. Containing Instructions for the Breeding, Managing, 
Training, and Working of Ferrets. Fourth Edition. Revised and Enlarged. 
Illustrated. In paper, price 1/-, hy post 1/2. 

Finches, Beautiful Foreign, and Their Treatment in Captivity. Bv A. G. 

BiiTr.ER, Ph.D. Edited by A. H. Mathew. Illustrated from Life by F. \V. 

Froiiawk, with 60 full page plates, beautifully reproduced in colour. In 

Jmp. Hdo, cloth gilt, price 25/-, by post 25/6. 
First Aid to Dogs, and Kennel Emergencies: with Valuable Chapters 

on the Mother and Puppies, &c. By Surgeon W. Gordon Stables, R.N., 

M.D., &c. Illustrated. In cloth, p^-ice 1/6, by post 1/9. 

Fish, Flesh, and Foiwl. When iu Season, Row to Selert, Cook, and Serve. By 
Mary Barrett Brown. Jn paper, price 1/-, by post 1/2. 

Forge Work, Simple, for Amateurs and Others : A Practical Hand- 
book for Beginners in the Blacksniith';s Art. By H. J. S. Cassal. Illustrated. 
Jn paper, price 1/-, by post 1/2. 

Fortune Telling by Cards. Describing and Illustrating the Methods hy 
which the would-be occult Tells Fortnnesby Cards. By I. B. Prangley. 
Illustrated. In p>aper, price 1/-, by post 1/2. 

Fox-Terrier, The, Its ITistnry, Points, Breeding, Rearing, Preparing for 
Exhibition. By Hu«h D\I.ZIEL. Second Edition, Revised and brought up to 
d.'itc by J. MAXTKE(Author of " I'opular Dog-Keeping"). Fully illustrated. 

In jiaper, price 1/-, by pest 1/2. 

Fretworlt and Marquetry. A Practical Manual of Instructions in the Art 
of Fret-cutting and Marquetry Work. By 1>. Denninu. Prufusely Illustrated. 
In cloth gilt, price 2/6, by 2J0st 2/9. 

Friesland Meres, A Cruise on the. By Ernest R. Suffling. Illustrated. 

In paper, price 1/-, by post 1/2. 

Fruit Culture for Amateurs. An ilhistrated practical hand-book on the 
Grciwing of Fruits in the Open Air. with directions for dealing vpith Insect 
Pests and Fungoid Disease-', liv S T. Wright. Clie.tp Cl'hird) Eilitinn 
thoroughly rcvi.sed hy W. D. Drury, F.R.H.S., F.K.S. Illustrated. Jtl 
paper, price 1/-, by post 1/2. 
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Furniture, Old English, of the 16th, 17th, and 18th Centuries. A Complete 
Guide to Connoisseurs and Collectors of Old English Furniture. By G. Owen 
Wheeler. _ Beautifully Illustrated from Photographs of Representative 
Pieces specially prepared for tliis work. Second Edition thoroughly Revised 
and Enlarged, with additional Illustrations. In cloth gilt, gilt top, pi-ice 
10/6, hi/ post 11/-. 

Game Preserving, Practical. Containing the fullest Directions for Rearing 
and Preservmg both Winged and Ground Game, and Destroying Vermin ; 
with other information of Value to the Game Preserver. By W. Carnegie. 
Illustrated by F. W. Frohawk, M. F. Lydon and others. Third Edition. 
In cloth gilt, price 7/6, by post 7/11, 

Gardening, Dictionary of. A Practical Encyclopedia of Horticulture, for 
Amateurs and Professionals. Illuslrated with 31b0 Engi-avings. Edited by 
G. Nicholson, Curatorof the Royal Botanic Gardens, Kew ; assisted by Prof. 
Trail, I\r.D., Rev. P. W. Myles, B.A., F.L.S., W. Watson, J. Garrett, and 
other Specialists. In 5 vols., large post Uo. Cloth gilt, price £1, carriage 
paid £4/1/6. 

Gardening, Home. A Manual for the Amateur, Containing Instructions for 
the Laying Out, Stocking, Cultivation, and Management of Small Gardens- 
Flower, Fruit, and Vegetable. By W. D. Drury, F.R.H.S. Second Edition. 
Illustrated. In paper, price 1/-, by post 1/2. 

Gardening, Open- Air : The Culture of Hardy Flowers, Fruit, and Vegetables, 
Edited by W. D. Drury, F.E.S. Beautifully Illustrated. Iji demy 8oo, cloth 
gilt, price 6/-, by post 6/5, 

Glass, Early English, of the 16th, 17th, and 18th Centuries. A Handbook for 
the Collector. By Daisy Wilmer. Splendidly Illustrated from Photographs 
of Representative Pieces taken from the collections of the Author and OtJiers, 
New (Second) Edition, with a List of Auction Prices for Typical Pieces. 
In cloth gilt, gilt top, price 6/6. hy post 6/9. 

Glues and Cements. A Practical Book on Making and Using Glues, 
Cements, and Fillings. Invaluable iu every Workshop. By H. J. S. Cassal 
(Author of "Chucks and Chucking," &c.). Illustrated, in paper, price I/-, 
by post 1/2. 

Goat, The BooK of the. Containing full particulars of the various Breeds of 
Goats, and their Profi^table Management. By H. S. Holmes PEGLER(Hon. 
Secretary of British Goat Society). Fourth Edition, revised and enlarged. 
Well Illustrated. I7i cloth gilt, price 6/-, by post 6/4. 

Goat-Keeping for Amateurs : Being the Practical Management of Goats 
for Milking Purposes. With a chapter on Diseases, Illustrated. In paper, 
price 1/-, by post 1/2. 

Grape Growing for Amateurs. A Thoroughly Practical Book on Successful 
Vine Culture. By E. Molyneux. Illustrated. In paper, pHce 1/-, by post 1/2. 

Greenhouse Management for Amateurs. The Best Greenhouses and 
Frames, and How to Build and Heat them, Illustrated Descriptions of the 
most suitable Plants, with general and Special Cultural Directions, and all 
other necessary information. By W. ,1. May. 'J'hiid Edition, Revised and 
Enlarged, with over 150 Illustrations as Plates and in the text. In cloth gilt, 
price 5/-, by post 5/4. 

Greyhound, The: Its History, Poinis, Breeding, Rearing, Training, and 
Running. By HUGH Dalziei.. Second Edition, Revised and brought up to 
date by J. Maxtee, assisted by Theodork Beaumont Rixon. Illus- 
trated. In paper, price 1/-, Jyy post 1/2. 

Guinea Pig, The, for Food, Fur, and Fancy. Its Varieties and its Manage- 
ment. By C. Cumberland, F.Z.S. Illustrated. In pai^er, price 1/-, by post 
1/2. In cloth gilt, with coloured frontispiece, price 2/6, by post 2/9. 

Hand'writing, Character Indicated by. With Illustrations in Support of 
the Theories advanced, taken from Autograph Letters of Statesmen, Lawyers, 
Soldiers, Ecclesiastics, Authors, Poets, Musicians, Actors, and other persons. 
Second Edition. By R. Bawjhan. In cloth gilt, price 2/6, hi/ post 2/9. 

Hardy Perennials and Old-fashioned Garden Floinrers. Descriptions, 
alphabetically arranged, of the most desirable Plants for Borders, Rockeries, 
and Shrubberies, including Foliage as well as Flowering Plants. By J. Wood. 
Profuseiy lUusti-ated. In cloth gilt, price Z/b, by post 3/10. 
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Hawk Moths, Book of British. A Popular and Practical Manual for all 
Lepidopterists. Copiously Illuatrated in black and white from the Author's 
own exquisite Drawings from Nature. By \V. J, LuCAS, B.A. In cloth gilt, 

price 3/6, by post 3/9. 

Heraldry for Amateurs. A Popular Handbook for the uninitiated in 

Matters Heraldic. Including concise Directions regarding the Tracing of 

Pedigrees. J{y J. S. Milbourse. Profusely Illustraied. In cloth, price 3/6, 

by post 3/9. 
Horse Buying and Management. A Practical Handbook for the Guidance 

of Amateurs in Buying a Horse, with InstrucLions as to iis after-management. 

By Henry E. Fawcus. Illustrated. In paper, price 1/-, by post 1/2. 
Horse-Keeper, The Practical. By George Fleming, C.B., LL.D., 

F.R.C.V.S., late Principal Veterinary Surgeon to the British Army, and 

Kx-President of the Royal College of Veterinary Surgeons. Illustrated with 

Full Page Plates. In cloth gilt, price Z/b, by post 3/10. 
Horse-Keeping for Amateurs. A Practical Manual on the Management 

of Horses, for the guidance of those who keep one or two for their personal use. 

By Fox Russell. In pajier, price 1/-, by post 1/2 ; cloth gilt, price 2/-, by post 2/3. 

Horses, Diseases of: Their Causes, Symptoms, pnd Treatment. For the 
use of Amateiivs. By Hugh Dal'/iel. Jn pa-per, pHce 1/-, by post 1/2 \cloth 
gilt, price 2/-, by post 2/2. 

Incubators and their Management. Sixth Edition, thoroughly Revised 
and brought up to date. The very book for the Amateur running or proposing 
to run an Incubator. Illustrated. By J. H. Sutcliffe. In paper, price 1/-, 
by post 1/2. 

Jiu-Jitsu and other Methods of Self-Defence. Describing and Illustrating 
the Japanese Art of Jiu-Jitsu, with a section specially adapted to Ladie.s, 
together with a description of a number of Tricks of Self-Defence, well 
within the capacity of anyone. P.y Percy Longiiurst, Aulhurof " Wrestling 
in the Catch-Hold and Grieco-Roman Styles." Profusely Illustrated. In 
paper, price 1/-, by post 1/2. 

Journalism, Practical. How to Kntor Thereon and Succeed. A Book for 
all who think of " Writingfor the Press." By John Dawson. Second Edition. 
In paper, jyrice 1/-, by post 1/2. 

Kennel Management, Practical. A Complete Treatise on the Proper 
Management of Dogs for the Show Bench, the Field, or as Companions, with a 
chapter on Diseases— their Causes and Treatment. By W. D. Duury, 
assisted by well-known Specialists. Illustrated. A Companion Volume to 
*' BRITISH DOGS." Demy Svo, in cloth gilt, price 10/6, by jiost 11/-. 

Lace, A History of Hand-Made. By Mrs. E. Nevill Jackson. 
\Yith Supplementary Remarks by Signor Ernesto Jesurum. Exqxusitely 
Illustrated with over £00 high-class Engravings of Old and Valuable Laces and 
their application to Dress as shown in numerous Portraits and Monochrome 
and Sepia Plates cf great beauty. In crown 4(0, cloth gilt, price IB/-, by post 
18/6, Edition de Luxe, on larqc paper, contaiaing 12 specime7is of Ileal Lace, 
handsomely bound in full leather, gilt, price .£4 4/-, by post £4 5/-, (A few 
copies only left at this price, after which there are 60 at £5 5/-, w hen the entire 
stock will be exhausted.! 

Lawn Tennis, Lessons in. A New Method of Study and Practice for 
acquiring a Good and Sound style of Flav. With Exercises. By Eustace H. 
Miles. Third and Revised Edition. Illustrated. In paper, price 1/-, by 
post 1/2. 

La'wn Tennis, Secrets of: AusefulGuide to the Training and Playing of 
Lawn Tennis, with special chapters on Diet, by F. W. Payn. In cloth, price 2^t>, 
by post 2/10. 

Lawn Tennis Topics and Tactics. Representing the Gleanings of 
Twelve Seasons and of a Hundred and Twenty Tournaments concerning the 
Science of Lawn Tennis. By F. W. Payn, B.A., LIj.M. With 57 full-page 
Plates of Tennis Positions prepared from photographs taken from life 
specially for the work. Jn cloth gilt, price 6/-, by post 6/4. 

Laying Hens, How to Keep, and to Rear Chickens in Large or Small 
Numbers, in Absolute ( unBnement, with perfect Success. By Major G. F. 
MORANT. Jn jinper, price bd., by j^ost Id. 
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Iilzards, British. The Standard Work on Ihe Subject, dealing with the Life- 
History and Distribution ot the Tiizards of tlie British Isles. By Gesrald R. 
I.ElGUTON.M.n., F.B.S.E. Copiously Illustrated by Drawings and Photo- 
graphs from Life, many by Douglas English and the Author. Jn cloth, 
price 5,'-, by post 5/3. 
Magic Iianterns, Modern. A Guide to the Management of the Optical 
Lantern, for the Use of Entertainers, Lecturers, Photographers, Teachers, and 
others. By R. Child Baylky. Second Edition. Illustrated. In paper, 
price 1/-, bi/ post 1/2. 
Marqueterie Staining. Including Vernis Martin, Certosina, Oil and Water 
Gilding, Polishing, and Varnishing, with a full description of the necessary 
Tools and Instructions for their Use. By L. V. Fitzgerald. Fully Illustrated. 
In paper, price 1/-, by post 1/2. 
Marqueterle TVood-Stalnlng for Amateurs. A Practical Handbook 
to Marqueterie Wood-staining, and Kindred Arts. By Eliza Turck. Pro- 
fusely Illustrated. Inpaper, price 1/-, by post 1/2. 
Medicine and Surgery, Home. A Dictionary of Diseases and Accidents, 
and their Proper Home Treatment. For Family Use. By W. J. MACK13NZIE, 
M.D. Illustrated. In paper, price 1/-, by post 1/2. 
Mice, Fancy: Their Varieties, Management, and Breeding. Fourth Edition, 
with additional matter and Illustrations. In coloured wrapper representing 
different varieties, pricell; by post 1/2. 
Model Yachts and Boats : Their Designing, Making, and Sailing. Illustrated 
with 118 Designs and Working Diagrams. By J. DU V. Grosvenor. Cheap 
Edition. In doth gilt, price 2/6, by post 2/9. 
Monkeys, Pet, and How to Manage Them. By Arthur Patterson. Illus- 
trated. Second Edition, Revised. In paper, price 1/-, by post 1/2. 
Motorist's and Cyclist's Route Map of England and Wales. Shows clearly 
all the Main, and most of the Cross, Roads, Railroads, and the Distances 
between the Chief Towns, as well as the Mileage from London. In adilition to 
this Routes of Thirty of the Most Interesting Toms are printed in red. 
Fourth Edition. The map is printed on specially prepared vellum paper, 
and is the fullest, handiest, and best up-to-date tourist's map in the 
market. In cloth, price 1/-, by post 1/2. 
Motor Tourists' ABC, British. A Ready Guide to the Towns and 
Villages of Great Britain and Ireland, arranged alphabetically, showing 
principal Hotels, &c. Fifth year (1909-10). With 50 specially-prepare<l 
Maps. In cloth or waterproof rexine, price 1/-, by post 1/3 ; in leather gilt, gilt 
edges, price 5/-, by post 5/3. 
Mountaineering, 'Welsh. A Complete and Handy Guide tp all the Best Eoado 
and Bye-Paths by which the Tourist should Ascend the Welsh Mountains. By 
A W.Perry. With Numerous Maps. lnclothgilt,price2lb,by post 2/9. 
Mushroom Culture for Amateurs. With Full Directions for Successful 
Growth in Houses, Sheds, Cellars, . and Pots, on Shelves, a,nd Out of Doors, 
including Pasture Lands. By W. J. May. Second Edition, thoroughly revised 
and with New Illustrations. In paper, price 1/-, by post 1/2. 
Orchids- Their Culture and Management. By W. Watson (Curator, Royal 
Botanic Gardens, Kew). Third Edition, thoroughly Revised and Enlarged, 
With a List of Hybrids and their Recorded Parentage, and Detailed 
Cultural Directions. By Henry J. Chapman, one of the finest growers and 
iudffes in the kingdom (member of the Orchid and Scientific Committees of the 
Rnval Horticultural Society). Beautifully Illustrated with 180 Engravings 
and 20 Coloured Plates. In demy Boo, cloth gilt extra, price 25/-, by post 25/6. 
Otters and Otter-Hunting. A Useful Book on the Otter and on the 
fascinating sport of Hunting him with Hounds. By L. C. R. Cameron 
(Author of "The Book of the Caravan"). Illustrated with several Plates, 
and a map showing the Otter-Hunts in England, Wales, and Southern Scotland. 
Incloth, foolscap 800, price 5h. by post 5li. _ • »■ , T7t i • 

Painting Decorative. A practical Handbook on Painting and Etching upon 
'fextiles Pottery, Porcelain, Paper, Vellum, Leather, Glass, Wood, Stone, 
Metals, and Plaster, for the Decoration of our Homes. By B. C. Saward In 
cloth gilt, price lib, by postZllO. „. . , , „ , • * 

Palmistry Modern. An Explanation of the Principles of Palmistry as 
Practised to-dav By I. Oxenford, Author of " Life Studies in P,i,lmt.stry." 
Numerous (Original Illustrations by L. WlLKlNS. Cheap (Second) Edition. 
771 paper, price 1/-, by post 1/2. 
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Paper Work, Instructive and Ornamental. A practical book on the 
makiiij; of flowers and many other articles for artistic decoration, including 
a graduated course of Paper Folding and Cutting for children five to twelve 
years of age. Especially useful as preparatory exercises to the making of 
artificial flowers in silk and velvet, increasing that dexterity of hand and 
niceness of finish so nece.ssary to such work. By Mrs. L. Walker. Fully 
Illustrated. In crown'[to, cloth gilt, price 3/6, hypost 3/11. 

Parcel Post Dispatch Book (registered). An invaluable book for all who 
send parcels by post. Provides 99 Address Labels, Certificates of Posting, and 
Records of I'uvcels Dispatched. By the use of this book parcels are insured 
against loss or d.uiiagt to the extent of £2. Authorised by the Post Office. 
}^rice 1/-, hy post 1/2 ; larger sizes if required. 

Parrakeets, Popular. How to Keep and Breed Them. By \V. T. 
Greene, M.D., M.A., F.Z.S., &c. With 8 Full Page Plates. Jn paper, price 
1/-, hy post 1/2. 

Parrot, The Grey, and How to Treat it. By W. T. Greene, M.T)., M.A., 
F.Z.8., &e. Second Jklition. In paper, price 1/-, by post 1/2. 

Patience, Games of, for one or more Players. How to Play 173 different 
Games of Patience. By M. Wjiitmore Jones. Hlustrated. Series I., 39 
games; Series II., 34 games; Series HI., 33 games; Series IV., 37 games ; 
Series V,, 30 games. Each, inpa2jer, 1/-, by post 1/2. The Jive hound together, 
in cloth gilt, price 6/-, by pos* 6/4. Jn full leather, solid gilt edges, price 10/6, 
hypost 10/11. 

Pedigree Record, The. Being Part I. of " The Breeders' and E.vhibitors' 
Record," for the Registration of Particulars concerning Pedigrees of Stock of 
every Description. By W. K. Taunton. In cloth gilt, price 1/6, hy post 1/9. 

Philatelic Terms, Dictionary of. An invaluable Reference Book, giving 
the Values of Foreign Currency, the Meanings of Surcharges, the Nature of 
Variations in Paper, Methods of Printing, &c. Profusely Illustrated, Jn 
cloth, price 1/6, by post, 1/9. 

Photo Printing. A Practical Guide to Popular Photographic Printing Papeis 
and their Treatment, dealing with the leading Kinds of P.O.P., Bromide, 
Platinotype, <>i.rbon, Self-Toning, and Gas-light Papers. By Hkctok 
Maclean, F.R.P.S. Second Ediiion. Illustrated. In paper, pHce 1/-, hy 
post 1/2. 

Photography, Modern, for Amateurs. A Practical Handbook fur 
all Photographers except those advanceil in the Art. New (Sixth) Edition, 
Entirely Kevised and brought up to date by C. Welborne Piper. In paper, 
price. 1/-, by post 1/2. 

Pianos, Tuning and Repairing. ^ The Amateur's Guide to the Practical 
Management uf a Cottage or Grand Piano without the intervention of a 
Professional. By Chas. Babbington. Third Kdition, Revised and Enlarged. 

I/L paper, J) rice 1/-, hypost 1/2. 

Picture-Frame Making for Amateurs. Being Practical Instructions 
in the Making of vaiiims kinds of Frames for I'aintings, Drawings, Plioto- 
graphs, and Engravings. By the Rev. J. LujciN. Illustrated. In paper, 

price 1/-, hy post 1/2. 

Pig, Book of the. The Selection, Breednig, Feeding, and Management of the 
Pig; the Treatment of its Diseases; the <'iiring and Preserving of Hams, 
Bacon, and other Pork Foods ; and other infnrmation appertaining to Pork 
Farming. By Professor James Lo.\t;. Fullv Illustrated with Portraits of 
Prize Pigs, J'lans of Model Piggerie->, &:c. Second Eilition, Kevised. Jn cloth 
yilt, jjriceb/b, by post 6/10. 

Pig Breeding and Feeding, Profitable. A new and essentially Practical 
Book. By Thomas Allen (Author of "Small Farming that Pays," (fee) 
Well Illustrated. In cloth gilt, price 3/6, hypost, 3/10. 

Pig- Keeping, Practical: A Manual for Amateurs, based on personal 
Experience in Breeding, Feeding, and FattiMiini; ; also in Buying and Selling 
Pigs at Marki't Prices. By R D. Garkatt. ISVw (Third) Edition, Revised. 

In paper, price 1/-, hy post 1/2. 
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Pigeon-Keeping for Amateurs. A Complete Guide to the Amateur 
Breeder of Domestic and Fancy Pijieons. iJy J. C. Lyell. Illustrated. In 
cloth gilt, price 2/-, by post 2/3 ; in paper, price 1/-, by post 1/2. 
Poker "Work, A Guide to, includinc: Coloured Poker Work and Relief Burning. 
A Practical Manual for Amateurs, containing a full Description of the 
necessarj^ Tools, and Instnictions for their use. By \V. D. Thoj^iI'SOn. 
Fifth Edition, Revised and Enlarged. Well Illustrated. In paper, price 1/-, 
by post 1/2. 
Polishes and Stains for Woods: A Complete Guide to Poli.sliin.2; Wood- 
work, with Directions for Staining, and Full Information for Making the 
Stains, Polishes, «S:c., in the simplest and most satisfactory manner. By 
David Denning. In paper, price 1/-, by post 1/2. 
Pool, Games of, A Handy Book for Billiard Players, describing Various 
English and American Pool Games, and giving the Rules in full. Illustrated. 
In paper, price 1/-, by post 1/2. 

Portraiture, Home, for Amateur Photographers. Being the result of many 
years' incessant work in the production of Portraits "at home." By P. R, 
Salmon (Richard Penlake), late Editor of The Photographic News. Fully 
Illustrated. Second Edition, Revised. Inpaper, price 1/-, by post 1/2. 

Postage Stamps, and their Collection. A Practical Handbook for Collectors 
of Postal Stamps, Envelopes, Wrappers, and Cards. By Olivek, Firth, 
Member of the Philatelic Societies of London, Leeds, and Bradford. Pro- 
fusely Illustrated. In cloth gilt, price 2/6, by post 2/10. 

Postage Stamp Perforation Gauge, The Benham, for measuring 
Perforations from 7i to 16 inclusive; with a Millimetre Scale also engraved 
upon it. These Stamp Gauges are made in brass, and can be carried in the 
waistcoat pocket. Price 1/-, by post 1/1. 

Postmarks of the British Isles, The History of the Early. From 
their Introduction down to 1840, with Special Remarks on and Reference to the 
Sections of the Postal Service to which they particularly applied. Compiled 
chiefly from Official Records by John G. Hendy, Curator of the Record 
Room, General Post Office. Illustrated. In cloth gilt, price 3/6, by post 3/9. 

Pottery and Porcelain, Bnglish. A Guide for Collectors. Handsomely 
Illustrated with Engravings of Specimen Pieces and the Marks used by the 
different Makers. With some account of the latest value.s realised. By the 
Rev. E. a. Dowmvian and Aubrey Gunp*. New (Fifth) Edition, Revised 
and considerably Enlarged. In cloth gilt, price b/b, by post 6/10. 

Poultry and Egg Raising at Home. A Practical Work, showing how 
Eggs and Poultry may be produced for Home Consumption with little expendi- 
ture of time or money. By W. M. Elkington. Illustrated. Jn paper, price 
1/., by post 1/2. 

Poultry- Farming, Profitable. Describing in Detail the Methods that Give 
the Best Results, and pointing out the Mistakes to be Avoided. By J. H. 
Sutcliffe. Illustrated. In paper, price 1/-, by post 1/2. 

Poultry for Prizes and Profit. A Complete and Practical Guide to the 
Breeding and Management of Domestic Fowls for Exhibition and General 
Purposes. By Prof. James Long. New (Third) Edition, Revised and Enlarged 
by W. M. Elkington. Magnificently Illustrated. Jn cloth gilt, price bj-, by 
post bl^. Also in Divisions as follow : 

Poultry fcr Prizes. A Standard Work as to the Points of the various Breeds, 
and the Management of Exhibition Poultry. Profusely Illustrated, In cloth 
gilt, price 3/-, by post 3/3. 

Poultry for Profit. The Practical Management of Utility Poultry, with Illus- 
trated descriptions of the various Breeds. In cloth gilt, price 3/-, by post 3/3. 

Poultry Incubators and their Management. By J. H. Sutcliffe. 
New (Sixth) Edition, Revised and brought thoroughly up to date. An 
excellent book for anyone running or proposing to lun an Incubator. 
Illustrated. In paper, pi-ice 1/-, 6v post 1/S. 

Poultry-Keeping, Popular. A Practical and Complete Guide to Breeding 
and Keeping Poultry for Eggs or for the Table. Fourth Edition, with 
Additional Matter and Illustrations. By W. M. Elkington. In paper, 
price 1/-, by post 1/2. 

Press IWork for Women. A Practical Guide to the Begmner. What to 
Write, How to Write it, and Where to Send it. By Frances H. Low. In 
paper, price 1/-, by post 1/2. 
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Prints, Engravings, &c. ; Cleaning and Repairing. A very 
Practical book of the greatest value to Collectors and others. With chapters 
on "Fiikes," anil on the cleaning of Oil-Paintings. By Maurice J. Gunn. 
Well Illustrated. [In the Press. 

Rabbit, Book of the. A Complete Work on Breeding and Rearing all Varieties 
of Fancy Rabbits, giving their History, Variations, Uses, Points, Selection, 
Mating, Management, &c., &c. Second Edition. Edited by Kempster W. 
Knight. Illustrated with Coloured and other Plates. In cloth gilt, ^-"■icfi 
10/6, bij post 10/11. 

Rabbits, The Management of. Including Hutches, Breeding, Feeding, 

Diseases and their Treatment, Rabbit Courts, &c. By Charlks Rayson. 

Third Edition, Revised by Meredith Fradd. Fully Illustrated. In paper, 

pi-ice 1/-, by post 1/2. 
Rabbits, Exhibition. Being descriptions of all Varieties of Fancy Rabbits, 

their Points of Excellence, and how to obtain them. By CHARLES RAYhtj.v. 

Illustrated. In paper, price 1/-, by post 1/2. 
Repouss€ 'Work for Amateurs. Being the Art of Ornamenting Thi" 

Metal with Raised Figures. By L. L. Haslope. Illustrated. In paper, 

price 1/-, by post 1/2. 

Roses for Amateurs. A Practical Guide to the Selection and Cultivation of 
the best Roses. By the Rev. H. Honywood D'Ombrain, late Hon. Sec. Nat. 
Rose Soc. Third Edition, thoroughly Revised and much Enlarged, with a 
Chapter on Insects and Fungi injurious to Roses, by W. D. Drury, F. E.S. 
Fully and well illustrated Inpaper, price 1/-, by post 1/2. 

Rubber. Para Rubber in the Malay Peninsula. Notes and Figures 
in connection with the Cultivation of Para Rubber (Hevea Brasiliensis). By 
W. F. C. AsiMONT. In cloth, price 2/6, by post 2/8. 
Sailing Tours. The Yachtsman's Guide to the Cruising Waters of the English 
and Adjacent Coasts. With Descriptions of every Creek, Harbour, and Road- 
stead on the Course. With numerous Charts printed in Colours, showing Deep 
Water, Shoals, and Sands exposed at low water, with soundings. By Frank 
COWPER. TSI.A. In cloth gilt. 

Vol. I. The Coasts of Essex and Suffolk, from the Thames to Aldborough. 
Six Charts. Price 5/-, by post 5/3. 

Vol. II. The South Coast, from the Nore to the Scilly Isles. Third 
Edition, just re-written and revised throughout. Twenty-four Charts. Price 
7 lb, by post 7/10. 

Vol. III. The Coast of Brittany, from L'Abervrach to St. Nazaire, and 
an account of the Loire. Twelve Charts. Price 7/6, by post 7A0. 

Vol. IV. The West Coast, from Land's End to Mull of Galloway, in- 
cluding the East Coast of Ireland. Thirty Charts. Price 10/6, by post 10/10. 

Vol. V. The Coasts of Scotland and the N.E. of England down to Ald- 
borough. Forty Charts. Price 10/6, by 230St 10/10. 

Sea-Fishing for Amateurs, A Practical Book on Fishing from Shore, Rocks, 
or Piers, with a Directory of Fishing Stationson the English and Welsh Coasts. 
Illustrated by numerous Charts, showing the best spots for the various 
kinds of fish, position of rocks, &c. Second Edition, revised, enlarged, and 
copiously illustrated. By Frank Hudson. In paper, pi-ice 1/-, by post 1/2. 

Sea Fishing, Practical. A Comprehensive Handbook for all Sea Angler.s. 
on the Best Tackle, and most Successful Methods of Sea Angling on our Coasts. 
By P. L. Haslope. Fully Ilhistrated. I n cloth qilt, price ^/6, by post i;B. 

Sea-Life, Realities of. Describing the Duties, Prospects, and Pleasures of 
aYoungSailor in the Mercantile Marine. By H. E. AcRAMAN COATE. With 
a Preface by J. R. Diggle, M.A. In cloth gilt, price 3/6, by post 2>flO. 

Seaside "Watering Places. A description of the Holiday Resorts on the 
South and West Coasts of England and Wales, the Channel and Scilly Islands, 
and the Isle of Man, gi\'ing full particulars of them and their attractions! 
Profusely Illustrated. Thirtieth Year of Publication. In two Sections, each 
price 1/-, by post 1/9: The South Coast— From Hastings in Sussex to Penzance 
in Cornwall, including the Isle of Wight. Channel and Scilly Islands. 57 
Illustrations. 86 Places to choose from. The West Coast— From St. Ives in 
Cornwall to Skinburness in Cumberland, including the Isle of Man. 66 
JJlustratjops. 129 Places to choose from. 
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Sea Terms, a Dictionary of. For the use of Yachtsmen, Voyagers, ami 
all who go down to the sea in big or little ships. By A. Ansted. Fully Illus- 
trated. In cloth gilt, price 5/-, by post 5/4. 

Shadow Entertainments, and Uow to Work Them. Being Something about 
Shadows and the way to make them Profitable and Funny. By A. Patterson. 
Illustrated. In paper, ptice 1/-, by post 1/2. 

Shaving. The Mysteries, Secrets, and Whole Art of An Easy Shave, by One 
Who Knows, In paper, price 1/-, by post 1/2. 

Sheet Metal, Working in: Being Practical Instrucfcions for Making and 
Mending Small Articles in Tin, Copper, Iron, Zinc, and Brass. By the Kev. 
J. LuKiN, B.A. Illustrated. Third Edition. In paper, price 1/-, by post 1/1. 

Show Record, The. Being Part HI. of "The Breeders' and Exhibitors' 
Record," for the Registration of Particulars concerning the Exhibition of 
Pedigree stock of every Description. By W. K. Taunton. In cloth gilt, price 
Ifb, by post V^. 

Skating Card Booklet: An Easy Method of Learning Figure Skating, as the 
Booklet can be used on the Ice. In paper, price 1/-, by post 1/1. 

Solo Whist. Its Whys and Wherefores. A Progressive and Clear Method 
of Explanation and Illustration of the Game, and how to Play it Successfully. 
With Illustrative Hands printed in Colours. By C. J. Melrose, In cloth 
gilt, price 3/6, by post 3/10 ; in half leather, gilt top, price 5/6, by post 6/- 

Sporting Books, Illustrated, And their Values. Dealing with English 
Illustrated Works of a Sporting and Racy Character, and Prints relating to 
Sports of the Field. A very valuable book to all Owners or Collectors of 
old Sporting Books or Prints. Many a valuable old print has been thrown 
away for want of just such information as this book gives. By J. H. Slater, 
Author of "Library Manual," "Engravings and Their Value," &c. In cloth 
gilt, price 5/-, by post 5/4. 

Stud Record, The. Being Part n. of "The Breeders' and Exhibitors* 
Record," for the Registration of Particulars concerninjx Pedigree Stock of 
every Description. By W. K. Taunton. In cloth gilt, price 1/6, by post 1/9. 

Sinrimmlng for Women and Girls. A Handbook of Practical Instruction. 
By Colin Hamilton. With Special Chapters upon Costume and Training 
by a Lady Champion Swimmer. Fully illustrated by unique and specially 
taken Photographs. In paper, price 1/-, by post 1/2. 

Taxidermy, Practical. A Manual of Instruction to the Amateur in Collect- 
ing, Preserving, and Setting-up Natural History Specimens of all kinds. With 
Examples and Working Diagrams. By Montagu Browne, F.Z.S., Curator of 
Leicester Museum. Second Edition. In cloth gilt, price 7/6, by post 7/10. 

Tennis Topics and Tactics. Representing the Gleanings of Twelve Seasons 
and of a Hundred and Twenty Tournaments concerning the Science of Lawn 
Tennis. By F. W. Payn, B.A., LL.M. With 57 full-page Plates of Tennis 
Positions prepared from photographs taken from life specially for the work. 
In cloth gilt, price 6/-, by post 6/4. 

Terriers, British ; Their Breeding. Management and Training for Show or 
Work. By J. Maxtee {Author of ''^Popular Dog-Keeping," &c.). Thoroughly 
Illustrated. In cloth gilt, price 3/-, by post 3/3. Also m Two Parts as follow ; 

Terriers, English and Welsh. Describing in Detail the Various Breeils, 
their Uses, their Points and Show Preparatioa Being Part I. of "British 
Terriers." In paper, price 1/-, by post 1/2. 

Terriers, Scotch and Irish. Their History, Breeding and Management; 
with special sections on Housing, Training, and the Minor Disea.ses of 
Terriers in general. Being Part II. of "British Terriers." In paper, pnce 
1/-. by post 1/2. 

Tomato Culture for Amateurs, A Practical and very Complete Manual on 
the subject. By B. C. Ravenscroft. Tliird Edition. Illustrated. Inpdper, 
price i/-, by post 1/2. 

Trapping, Practical : Being some Papers on Traps and Trapping for Vermin, 
with a Chapter on General Ti-apping and Snaring Birds, and Catching Rats, 
Cats, Otters, &c. By W. Carnegie. Third Edition, Revised and Enlarged. 
Illustrated. In paper, price l/-, by post 1/2. 

Tuning and Repairing Pianos, The Amateur's Guide to the Practical 
Management oi t Cottage or Grand Piano without the intervention of a 
Professional. By Chas. Babbington. Third Edition, Revised and Enlarged. 
In paper, price 1/-, by post 1/2. 
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Vamp, How to. A Practical (iiiide to the Accompa-niment of Sontis by Ihe 
Unskilled Musician, With Examples. By J. F. Kowbotiiam. Jn pajic,-, 
price Sd., by 2iost \0d. 

Ventpiloquism, Practical. A thorou^ihly reliable Guide In the Art of 
Voice Throwinji and Vocal IVIimicry, Vocal Instrumentation, Ventriloquial 
Figures, Entevtainin^i, &c. By Robkiit Ganthony. Numerous Illustrations 
Cheap Edition. In paper, price 1/-, hy post 1/2. 

Violin School, Practical, for Home Students, Instructions and Exercises 
in Violin Playinp;, for the use of Amateurs, Self-Learners, Teachers, au'l 
others. With a Supplement on ''Easy Legato Wiudies for the Violin." By 
J. M. Fleming. In de^ny <\to, cloth {,,lt, price 9/6, by post 10/2. 

Violins, 'Cellos, &c., Adjusting and Repairing. A Practical Hnnd 
book that should be in the hands of all Players. By A. Bkoadlev 
Illustrated. In paper, price 1/-, by post 1/2. 

Vivarium, The. Being a Full Description of the most Interesting Snakes, 
Lizards, and other Reptiles, and How to Keep 'I'hem Satisfactorily in Confine 
ment. By Rev. G. C. Bateman. Beautifully Illustrated. In cloth gilt, jn- la 
7/6, by post 7/10. 

IBTar Medals and Decorations issued to tbe Biitish Naval and Military 
Forces from 1588. A Manual for Collectors. Fourth Edition, enlarged and 
entirely revised, carrying the subject up to 1910. By B. Hastings Irwin. 
Thoroughly Illustrated. In cloth gilt, price 15/-, by post 15/5. 

'Wrhipi>et or Race-Dog, The: How to Breed, Rear, Train, Race, a-id 
Exhibit the Whippet, the Management of Race jNIeetings, and Original Plans 
of Courses. By Freeman Lloyd. Second Edition. Illustrated. In paper, 
price 1/-, by post 1/2. 

VThlst, Solo: Its Whys and Wherefores. A Progressive and Clear Method 
of Explanation and Illustration of the Game, and how to Play it Success- 
fully. With Illustrative Hands printed in Colours. By C. J. Melrose. In 
cloth gilt, price 3/6, by post 3/10 ; in half leather, gilt top, 5/6, by post 5/10. 

Whist, Scientific: Its Whys and Wherefores. The Reader being taught by 
Reason rather than by arbitrary Rules. \Vith Illustrative Hands printed in 
Colours. By C. J. IMelrose. In cloth gilt, pnce 3/6, by post 3/10 ; in half 
leather, gilt top, 5/6, by post 5/10. 

Wildfowling, Practical. A very Complete and Essentially Practical Guide 
to the Art of tbe Fowltr. With Descriptions of the various Birds usually met 
with. Second Edition, Revised and Greatly Enlarged. By W. T. Fallon. 
Profusely Illustrated. In cloth gilt, price bl-, by post 6;4. 

Wild Sports in Ireland. Being Picturesque and Entertaining Descriptions of 
several visits paid to Ireland, with Practical Hints likely to be of service to the 
Angler, Wildfowler, and YacbtsTimn. Bv John Bickerdyke, Author of "The 
Book of the All-Round Angler," itc. Beautifully illustrated from Photographs 
taken by the Author. In cloth nilt, price 6/-, by post 6/4. 

Windo-w Ticket Writing. Containing full instructions on the IMethod of 
Mixing and using the Various Inks, &c., required, Hints on Stencilling as 
applied to Ticket Writing, together with Lessons on Glass AVritin^. .T.-ipanniu" 
on Tin, ttr. Especially written for the use of Learners and Shoj) Assistants!" 
By Wm. (.'. Scott. lUustraied. In jjajier, price 1/-, hy post 1/2. 

Wire and Sheet Gauges of the World. Compared and Compiled by 
C. A. B. Pfeilschmidt, of ^Sheffield. In paper, price 1/-, by post 1/1. 

Wood Carving for Amateurs. Full instructions for producing all tbe 
different varieties of Carvings. Second Edition. Edited by D. Denning. 
Illustrated. /)* paper, priccXj-, by post 1/2. 

Workshop Makeshifts. Being a Collection of Practical Hints and 
Suggestions, including Directions for the Home Manufacture of Tools 
from ndd pieces of Metal ; for the use of Amateur Workers in Wood and 
Metal. Byll. J. S. Cassal. Fully Illustrated. In cloth gilt, price 2lb, by post 21%. 

Wrestling. A Practical Hamlbook upon the Catch-Hold and Grteco-Roman 
Styles of Wrestling ; a splendid system of Athletic Training. By Percy Long- 
hurst, winner in the Light-weight Competition. G.G.S., 1899. Author of 
'*Jiu-Jitsu and other Methods of Self -Defence." Profusely Illustrated. in 
paper, price 1/-, by post 1/2. 

Wrestlini^. See " Jiu-Jitsu," page 10. 
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If You Require Printiny 




The UjcIui t1e\M< 



CXPERIENCEDt 
WORKMEN. 

LATEST 
MACHINERY^ 

ELECTRIC"^ 
PLANT. 

MODERATE/' 
COST. 

ESTIMATES ^ 
FREE. 



Large or Small, Much or Little, 

a Card or a Catalogue. One or 

a Million, 

LET US GIVE 
YOU A PRICE 

For we have one of the finest 

equipped Printing Works in 

the Kingdom. 

Your work would be 
well done, and delivered 

TRUE TO TIME. 

The 

London & County 
Printing Works, 

Drury Lane, 
London, W.C.— 



Telearatni : Bazaar, London. 
Telephone: 34 6 6, Gerrard. 



FOR 



SWEET SONGSTERS 




MIIXED 



BIRD SFIzDS 



Only best selected seeds 

used. Perfectly clean and 

free from dust 



MAKE YOUR PARROT 
HAPPY AND HEALTHY 



by usiAg 



SPRATT'S 

Parrot Food 

SOLD EVERYWHERE 
IN PACKETS OR TINS 



Sftfflple Box of Foods, nni Book on CiifC Birds 
Culture, post free. 

Sprfttt's Patent, Ltd.. 24-25. Fenchurch St., Londoa, £.€2. 



b. Upcott Gill. London a County Printino Works drurv lanb. W.C. 



For Information about Pets 




or Jinytding 

ior Advice upon Poultry 


SUt 


or Jinytding 


else 


For Purchasing Apparatus 




or Jinytding 

For Selling Stock 


else 



or Jinytding else 

The Old - established journal, THE BAZAAR, 
EXCHANGE AND MART newspaper, is absolutely 
unrivalled. 

Upon its ^aff are Experts and Specialists in 
the various subjedls upon which it is called to give 
opinion, advice, or valuation. 

Its literary contents are essentially practical and reliable, 
besides being intere^ing. 

The paper is one appealing to every Amateur, and 
it is useful to Everybody. 



For 40 Years 

the GREAT PAPER for 

Private Persons and Amateurs 

for INFORMATION, 

PRIVATE SALES, and BARGAINS. 

Buy a copy and see it for yourself. 

Of all Newsagents and Bookstalls, price 
2d., or post free for 3d. in stamps from the 

Offices : Bazaar Buildings, Drury Lane, London 




The Morning Feed for 
Chickens. 
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%::M SPRATT'S 

PATENT 

Chicken Meal 

IN SEALED BAGS. 

Per cwt., 20/- ■ , , , , ' ' ' 

Also in Smaller Bags and in 3(1. and 6d. Packets. 



Give Chickens as the Afternoon Feed 

"Chikko" 

A Dry, Nutritious and Sustaining Food, requiring no 
preparation. 

20/- per cwt. Sealed Bags, also in smaller Bags and In 3d. Packets- 

Pamphlet on Poultry Culture Gratis and Post Free. 



SPRATTS PATENT LTD., 

Head Office and Appliance Show Rooms : 

24 & 25, Fenchurch Street, LONDON, E.G. 
Show Rooms for HE ARSON'S INCUBATORS, 

235, Regent Street, London, W. 
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